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VIDENCE of a form of metabolism in which less oxygen per unit of energy is used 

in the fetus and newborn than in older animals has been recognized for some time. 

An “anaerobic” metabolism leading to the traditional “oxygen deficit” in muscle activity 

is well established. The purpose of this preliminary communication is to review published 

observations bearing on this point and to add some of our own that indicate the existence 

of a similar metabolism in human young, and to discuss its practical significance. In 
subsequent reports we hope to follow up these studies. 

The discussion will be concerned with three general topics: (1) Direct observation of 
resistance of newborn animals to anoxia. (2) Studies of acidosis in normal premature 
and full term infants. (3) Observations of the effect of oxygen on the respiratory pattern 
of premature infants. 


RESISTANCE OF NEWBORN ANIMALS TO ANOXIA 


Selle and Witten,t and Thoms and Hiestand,? have shown that survival of the primitive 
respiratory center in decapitated rats and mice is retained much longer by the anoxic new- 
born than by the older animal. The heads of young rats under five to six weeks of age 
showed a persistence of gasping for 20 to 40 minutes in anaerobic conditions while those 
older than five to six weeks had lost this ability. 

Fazekas, Alexander, and Himwich® studied adults, infants, and fetuses in utero of 
various animal species under conditions of oxygen lack. Nitrogen, helium, and other gases 
were used to produce partial or complete displacement of oxygen from the respired 
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atmosphere. Their observations reveal that mature animals survive after breathing un- 
diluted nitrogen for approximately three minutes, while the average survival time for 
a newborn animal was as follows: 


MS 3)... sees take 4.5 Ske < aM, Geen oN ov ele < te-wcetee 0 ¢ are ee 50 minutes 
MMM cote ite cee al gile or reneteci e wiaiat er ese sere a tte ered 25 minutes 
PE Sanisi dene kasd shriek eed sha 65S ewes 23 minutes 
ie ha Fay ay SN fag era SS EI on aah of, Val aa 17 minutes 
Ee eres ey rene rece 7 minutes 


They conclude, first, that there is a greater tolerance to oxygen lack in the young than 
in the adult of the same species, and second, that the difference in survival time between 
newborn of different species is due to their difference in maturity at birth. 

These workers*® used sodium fluoride and sodium iodoacetate as enzyme poisons to 
interrupt the carbohydrate breakdown series, presumably at the phosphoglyceric acid and 
triosephosphate levels. Table I shows the results of their experiments on the survival 
time of newborn rats under various conditions. 


TABLE I 


SURVIVAL TIME OF NEWBORN AND ADULT RATs: SUMMARY FROM 
Data OF HIMwIcH ET AL.*5 


























Newborns | Adults 
Injected Controls | Controls 
Sodium Sodium 
Todoacetate Fluoride 
Air Nitro- Air Nitro- Air Nitro- Air Nitro- 
gen gen gen gen 
Average Survival 50 3 50 16 | Continued 50 Continued 3 
Time in Minutes | to live to live 
Average body | 41 38 ne om _ 145 after _ _ 
Tissue Lactic | 50 min- 
Acid (mg./100 gm.)| utes in 
| Nitrogen 











Newborn rats poisoned with sodium iodoacetate lived for 50 minutes in air but only 
3 minutes in nitrogen. The uninjected control animal lived 50 minutes in nitrogen. A 
similar reduction of survival time in nitrogen followed the use of sodium fluoride. In 
other words, newborn animals injected with these enzyme inhibitors lost their ability to 
survive longer than adult animals in oxygen lack and died in approximately the same 
length of time. It can also be noted in this table that the average body lactic acid content 
reached 145 mg./100 gm. in the newborn rat in nitrogen, but rose to less than one 
third that level in the animals dying after injection, either in air or in nitrogen. 

Table II containing data from Himwich’s paper*® shows the effect of hyperglycemia 
produced by the intraperitoneal injection of glucose and of hypoglycemia produced by 
the injection of insulin, on survival rates of rats in anoxia, It is evident that an adequate 
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TABLE II 


Himwichu ET AL.‘ 











Conditions Survival Time Age of Rats 
Minutes 

Hypoglycemia and anoxia 

Anoxia 50 Newborn 
Anoxia plus insulin 20 Newborn 
Hyperglycemia and anoxia 

Anoxia 16 8 days 
Anoxia plus glucose 30 8 days 





carbohydrate supply enables both newborn and older animals to survive longer in oxygen 
free atmosphere. 

In summary, this work indicates that newborn animals have a metabolism with an 
end-point in their carbohydrate breakdown short of that of carbon dioxide and water 
which enables them to maintain life with an economy of oxygen. 

Obviously no direct chemical studies are possible on the human young, but circum- 
stantial evidence derived from many isolated observations suggests that newborn human 
infants also have a partial anaerobic metabolism. These observations include deviations 


TABLE [IP 


HeEAttHY FuLt-Term INFANTS, DETERMINATIONS ON VENOUS BLoop PLAsMA IN mEq/. 














Hoag and Kiser Marples and Lippard Adults* 
Number of patients 73 40 
Feeding Breast Breast 
Type of blood Venous Venous 
Age 8 hours to 13 days 1 to 9 days 
pH 7.40 - 7.67 (av. 7.52) 7.27 - 7.47 (av. 7.40) 7.38 
Carbon dioxide content 18.7 — 28.3 (av. 23.4) 17.7 -— 26.6 (av. 22.1) 27.0 mEq/l. 
mEq/l. mEq/l. 
Chloride content 96.0 — 112.5 (av. 106.2) 101.6 — 117.2 (av. 107.0) 102.0 mEq/l. 
mEq/1. mEq/1. 
Total Base 141.3 - 170.8 (av. 152.4) 153.0 mEq/l. 
mEq/1. 





* Averages of a series of adult normals collected from literature by Marples and Lippard. 


in the acid-base balance of the blood, increase in the blood and urine organic acids, and 
alterations in the clinical respiratory pattern as confirmed by plethysmograph studies 
and changes in the oxygen saturation of the blood. 


Acip-BASE BALANCE IN NORMAL FULL TERM AND PREMATURE INFANTS 


Many observations of acid-base equilibrium in newborn infants have been made. 
YIlp6" in 1916 was the first to describe an “acidotic constitution” of newborn by estimating 
the differences between pH value of blood as drawn and blood from which carbon dioxide 
had been extracted. With the value found in adults expressed as 100%, the value found 
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in infants proved to be only 60%, a difference assumed by YIlpé to be due to increase 
in nonvolatile acids. This was criticized by Hasselbalch® who expressed the belief that 
the lower pH value in infants was due to high hemoglobin content of the whole blood 
and did not necessarily indicate the presence of acidosis. However, Yllp6* repeated his 
work using serum instead of whole blood and confirmed his previous conclusion. 

Hoag and Kiser, Marples and Lippard,™* working in the same laboratory published 
an excellent review of the literature up to 1931 and added their own studies of acid-base 
equilibrium in venous blood from full term, breast fed, healthy newborn infants. We 
have summarized some of the findings of these workers in Table III. 


TABLE IV 


HEALTHY PREMATURE INFANTS, DETERMINATIONS ON ARTERIAL BLoop PLASMA 











Total § Ratio |-‘Free —~- Bound | 
CO, of free CO, Co, 
Content. to bound Content*. Content. 


Birth Present 
Patient = Weight Weight pH 
a 








s 
Grams Grams mEq/l CO, mEq/l. mEq/l. 
1 2 1420 1480 7.29 18.8 $235.5 ee 17.7 
2 3 1210 1150 7.31 21.7 1316.2 4:3 20.4 
2 3 1270 1210 7.26 21.1 1:14.5 1.4 19.7 
4 + 1480 1360 7.28 17.8 $283.1 16.7 
5 6 1120 1090 7.20 17.5 1312.6 ee 16.2 
6 9 1600 1540 7.34 21.5 1317.4 1.2 20.3 
17 —_ 1720 7.35 25.3 1:17.8 ‘4 24.0 
7 10 1150 1210 7.18 18.3 1332.0 1.4 16.9 
8 12 2075 1900 7.23 12.7 1:13.5 0.9 11.8 
9 14 1820 1820 7.48 19.9 1:24.0 0.8 19.1 
10 21 1180 1450 7.37 21.9 1:18.6 | 20.8 
11 29 1150 1360 7.27 20.7 1:14.8 ‘3 19.4 
12 35 2000 1810 hiat 19.7 1:14.8 1.2 18.5 
45 _— 1720 y BE 22.8 1:16.6 1.3 21.5 
Averages 7.30 19.3 
Range 3-45 7.18-7.48 12.7-25.3 





* For the calculation of free carbon dioxide with Henderson-Hasselbalch equation, the value used for 
bicarbonate concentration is assumed to be the difference between the free and total carbon dioxide 
without correcting for small amount of carbamate. 


The variation in pH between the two studies is not explained by the authors. However, 
the base binding power of bicarbonate is lower and the base binding power of chloride 
is higher in the infants in both studies than in normal adults. Marples and Lippard 
state that their results show a very mild compensated metabolic acidosis due to increase 
in chlorides in the blood possibly resulting from inability of the kidneys to excrete 
chlorides. 

Raiha?? in a study of full term and premature infants demonstrated an increase in the 
blood and urine organic acid. The blood organic acids, though small in absolute amount, 
were consistently higher in newborn infants than resting adults. He also determined 
lactic and pyruvic acids in the urine. The details of the technics of urine collections which 
Raiha used are not clear, but he stated that the pyruvic acid excretion increased from 
birth to maximum excretion at 24 hours of age and then decreased as the volume of urine 
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TABLE V 


HEALTHY PREMATURE INFANTS, DETERMINATIONS ON CAPILLARY (ARTERIAL) 
Bioop PiasMA (REVISED FROM DaTA oF RAHA") 














Birth bg eae rey a 
° . 2 ol free 2 2 
ee Bea bt = Content. to bound Content.* Content. 
i ings mEq/I. CO, mEq/]. _mEq/I. 
K.P. 10 1200 7.36 18.2 1:18.2 0.9 17.3 
5 7.28 15.9 4:95.1 1.0 14.9 
11 7.28 19.5 4333.2 12 18.3 
P.M. 29 1670 7.23 18.6 1213.5 1.3 11.3 
53 7.36 18.6 1:18.2 1.0 17.6 
69 7.26 21.6 1:14.5 1.4 20.2 
73 7.36 19.5 1:18.2 1.0 18.5 
ik 9 1000 7.20 13.9 1:12.6 1.0 12.9 
16 7.33 19.6 1:17.6 i 18.5 
17 i 19.2 1:16.6 ‘a 18.1 
27 7.30 20.5 1:15.9 1.2 19.3 
38 7.36 18.6 316.2 1.0 17.6 
N.N. 5 1830 7.30 20.5 1:15.9 ee 19.3 
A.V. 13 1500 7.29 16.8 1535.5 1.0 15.8 
K.S. 29 2400 7.29 18.0 1:14.1 3.2 16.9 
A.H. 45 1800 7.30 18.6 1:15.9 Ld 7.5 
CX. 15 2280 7.30 23.9 $243.9 1.4 ys 
A.A. 14 2200 7.35 24.5 1:17.8 3 3.2 
B.M. 14 1790 7.35 20.9 1:17.8 1.1 19.8 
K.H. 11 1900 7.22 21.8 1:16.6 2.2 20.6 
G.L. 78 1700 ae 18.2 1:16.6 1.0 17.2 
Averages 7.30 19.4 
Range 5-78 7.20-7.36 13.9-24.5 





* For the calculation of free carbon dioxide with Henderson-Hasselbalch equation, the value used for 
bicarbonate concentration is assumed to be the difference between the free and total carbon dioxide 
without correcting for small amount of carbamate. 


became greater. On the other hand, lactic acid excretion remained constant irrespective 
of urine volume. He postulated that, since pyruvic acid is an intermediate in aerobic 
and anaerobic carbohydrate metabolism, his findings suggest a marked difference in 
metabolism in newborns from adults with a relative anoxia during the neonatal period. 

In 1941 Branning’ studied the acid-base balance of 15 premature babies, all but three 
over two weeks of age. It is clear from his observations that the carbon dioxide content 
of the blood in premature infants (presumably venous but not stated) was distinctly 
less than what we consider normal or average during infancy, that the pH value was 
decreased, and the phosphates were increased, but that the chlorides and the total base 
were about normal. By calculation of the deficit resulting from the difference between the 
total base and the sum of the chloride, carbon dioxide content, phosphate, sulfate and 
protein fractions, Branning concluded that the blood organic acid content of the plasma 
was two to three times the amount considered normal for older patients, and that pre- 
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TABLE VI 


HEALTHY PREMATURE INFANTS, DETERMINATIONS ON VENOUS BLOop PLASMA 
(REVISED FROM DATA OF BRANNING)” 








Total Ratio Free Bound 








Birth 
; Age ae CO? of free CO? CO, 
Paticnt Days ee pH” Content. to bound Content.{ Content. 
_— mEq/I. CO; mEq/l. mEq/l. 
1 42 1420 7.23 16.0 2333.3 1.1 14.9 
2 34 1945 7.38 16.0 1:18.6 0.8 13.2 
3 22 1700 7.27 13.3 1:14.8 0.8 3 
39 7.31 14.1 1:16.2 0.8 13.3 
4 16 2010 7.29 13.6 1:15.5 0.8 12.8 
26 7.28 15.9 je! 1.0 14.9 
5 3 1700 7.22 22.3 $353.2 1.6 20.7 
6 3 1540 7.26 14.0 1:14.5 0.9 ee | 
7 11 1950 4iat 16.0 1:14-8 1.0 15.0 
8 23 2200 7.29 21.0 30.5 ee 19.7 
9 19 2235 7.18 16.0 1:12.0 ee 14.8 
10 36 1300 7.40 24.7 1:20 12 25.5 
Averages 7.28 16.9 
Range 3-42 7.18-7.40 13.3-24.7 





* These figures are results of actual pH determinations in Branning’s laboratory eliminating the cor- 
rection factor of plus 0.05 in his original table.” 

t For the calculation of free carbon dioxide with Henderson-Hasselbalch equation, the value used for 
bicarbonate concentration is assumed to be the difference between the free and total carbon dioxide 
without correcting for small amount of carbamate. 

Tables IV, V, and VI show data obtained from three different laboratories. Those from the authors’ 
and Rdihi’s are on arterial blood. Those from Branning’s are on venous blood. All data show a state of 
acidosis with lower pH and carbon dioxide content than is found in adults. (The pH values in the three 
tables are actual determinations omitting the correction factor for immediate acid change.) 


mature babies were suffering from an acidosis. This conclusion was supported by direct 
determinations of urinary organic acids which were excreted at two to five times the rate 
found in normal adults on the basis of body weight. Ketone bodies were not found in 
the blood or urine as part of the organic acids. 

Branning divided the premature babies into two groups, one which he thought was 
sick and one which he called healthy. The distinction between the two groups was ap- 
parently made mostly on the basis of the appearance of hyperpnea in the “‘sick” group. 
He concluded that premature infants were always on the “border line of acidosis.” 
Later, McBryde and Branning’* published a clinical paper recommending the use of 
sodium lactate for the correction of the acidosis which they had detected in premature 
infants and they reported good results following this therapy. An interesting fact in this 
experiment is that the total excretion of organic acids in urine increased when one sixth 
molar sodium lactate was administered, a point which needs further consideration. 

We have made many observations of acid-base balance in premature infants which 
will be published in a subsequent paper with detailed description of methods. In this 
paper we will report only pH values and carbon dioxide content (Table IV) which agree 
substantially with that of Raiha’> (Table V) and Branning*® (Table VI) in showing 
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Fic. 1-A (authors’). Healthy premature infants. Determinations on temporal artery blood 
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Fic. 1-B (authors’), Healthy premature infants. Determinations on capillary (arterial) blood plasma. 
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that premature infants have an uncompensated acidosis. Table IV (ours) and Table V 
(Raiha’s) were obtained with arterial blood using different technics of collection. Our 
samples were obtained from temporal artery puncture, Raiha’s apparently from capillary 
blood since he refers to his blood samples as obtained from lancing. Table VI (Branning) 
reports results from venous blood. The values of our data and Raihia’s are practically 
identical. Branning’s figures show a carbon dioxide content somewhat out of line with 
the other two studies, since the carbon dioxide content should be higher in venous than 
in arterial blood. The pH of 7.28 which he found is lower than that found in arterial 
blood as would be expected. 
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co, tension mm Ha 


Fic. 2 (calculated from data of Branning*). Healthy premature 
infants. Determinations on venous blood plasma. 


We have also plotted on triaxial coordinate paper the pH values, carbon dioxide con- 
tent, and the carbon dioxide tension calculated as occurring in alveolar air for our study 
(Fig. 1A & Fig. 1B) and Branning’s (Fig. 2) in premature infants, and Marples and 
Lippard (Fig. 3) for full term infants. All three figures show an acidosis with a low pH, 
low total carbon dioxide content and carbon dioxide tension. 


OBSERVATIONS OF THE EFFECT OF OXYGEN ON THE RESPIRATION OF 
PREMATURE INFANTS 


In 1941 one of us’® observed the type of breathing exhibited by premature infants and 
the effects of various inspired gases upon the character of their respiration, (We have 
recently made more detailed observations with specific oxygen concentrations which will 
be published in a subsequent paper.) Healthy premature babies were placed in a body 
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Fic. 3 (calculated from data of Marples & Lippard™). Healthy full term infants. 
Determinations on venous blood plasma. 


Chart showing the acid-base equilibrium of normal newborn infants plotted on the Peters and 
Van Slyke” logarithmic graph. The quadrilateral indicates the normal zone of adult plasma levels 
of pH, carbon dioxide content, and calculated carbon dioxide tension. All four figures show low pH, 
carbon dioxide content, and calculated carbon dioxide tension indicating an acidosis. 


plethysmograph and a record of their breathing made on a smoked drum by the action 
of a Krogh spirometer. 

Figures 4 and 5 show two types of respiration recorded during our study. An ex- 
aggerated respiration, or hyperpnea, is followed by a period of apnea manifested by very 
slight evidence of respiratory activity. This periodic type of respiration was persistent 
over long periods. In Figure 5 oxygen was administered into a small oxygen hood so 
that the baby received a high concentration (about 70%) of oxygen in the inspired air. 
Following this there appeared a cessation of the periodic respiration and a smoothed-out 
very ordinary type of respiration followed. This phenomena was noted to occur repeatedly. 
The periodic type of respiration and its cessation on administering oxygen-enriched 
respired air is characteristic of respiration in low oxygen atmospheres observed and studied 
for many years in so-called ‘mountain sickness.” A complete discussion of the significance 
of these findings in premature infants would take much more space than we care to 
use here. The single point that we want to emphasize is that these observations indicate 
that in room air, the total effectiveness of the pulmonary ventilation of premature infants 
is not great enough to prevent a type of respiration usually interpreted as resulting from 
oxygen lack. 

We are faced with a paradox, The observations of the effect of oxygen on the respira- 











590 J. L. WILSON, H. S. REARDON AND M. MURAYAMA 


tion of premature infants indicate an inadequate or under-pulmonary-ventilation in air. 
The observations of plasma carbon dioxide and pH levels interpreted in the usual way 
would point toward over-pulmonary-ventilation with increased carbon dioxide excretion 
as a reaction to acidosis. How can this inconsistency be explained ? Several theoretic ex- 
planations might be given. It is known that in premature infants the interstitial tissue of 
alveoli is considerably thicker than in full term babies, and that there is a greater distance 
through which gases must diffuse from the alveolar spaces to the blood. It is remotely 
possible that some so far unrecognized difference in diffusibility of carbon dioxide and 
oxygen might exist in premature lung tissue not found in older subjects. One can imagine 
that the pulmonary tissues of immature babies might allow either oxygen to diffuse into 
the blood less readily or carbon dioxide to diffuse outward more readily than in mature 
individuals. We know of no similar circumstance in physiology, however, and this situa- 
tion seems quite improbable. 





Fic. 4.%% An example of the completely gross irregular respiration that is often 
encountered in healthy premature infants. 





Fic. 5.%* Another type of respiration which occurs in a sleeping baby, or when apparently awake 
but quiet. Cessation of the periodic respiration with administration of oxygen. 


The far more likely possibility is that actually less than the usual amount of carbon 
dioxide is being formed in newborn infants so that in spite of deficient pulmonary res- 
piration and a low rate of carbon dioxide excretion, a low concentration of carbon dioxide 
in the body fluid is maintained. All information indicates than an acidosis exists which 
is presumably due to an increase in blood organic acids. If organic acids (other than 
carbon dioxide) are end-products of this carbohydrate metabolism, we would have an 
explanation of the apparent paradox of a low blood carbon dioxide content as actually 
found coexisting with a diminished alveolar ventilation assumed from evidence of oxygen 
lack. 


DISCUSSION 


It seems highly probable that the newborn human animal, as well as the newborn of 
other species, makes use of an anaerobic mechanism in his fetal life which is lost soon 
after birth. This mechanism reaches an end-point in the carbohydrate breakdown short 
of that of carbon dioxide and water. It is probable, therefore, that the acidosis in young 
infants indicated by the carbon dioxide content and pH determinations is an indication 
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of this anaerobic metabolism and of the production of an end product other than carbonic 
acid, such as lactic and pyruvic acid. It seems reasonable to question whether the ob- 
servations of Branning, i.e., that hyperpnea existed in his premature infants, were accu- 
rate in all his patients or whether he was simply observing the moments during which 
these small infants seemed to breathe with hyperpnea, and was not sufficiently evaluating 
the intervening moments when respiration practically ceased or became very shallow. We 
question whether true hyperpnea exists in the well premature infant and whether any 
attempts to combat the normal or usual “acidosis” by administration of extra sodium is 
rational. A situation which is pathologic for older babies may be physiologically normal 
for newborn or premature infants. This does not imply, however, that sick premature 
infants might not suffer from the usual acidosis with hyperpnea as seen in disease in older 
infants. 

If an important part of the metabolism of newborn babies requires less than the usual 
amount of oxygen, this fact would have a bearing on our ideas of total metabolism and 
food requirements. It seems questionable whether the methods used for determining the 
metabolism of premature infants have been wholly exact since they have not taken into 
account this anaerobic metabolism and the energy represented by the urinary excretion 
of organic compounds. 

We hope to collect further evidence as to the existence of a partial anaerobic type of 
metabolism in the newborn. We plan to study further the effect of oxygen-enriched 
inspired air and of increased vitamin administration on organic acid levels in blood and 
urine. 
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SPANISH ABSTRACT 


El Metabolismo Anaerobico en el Recien Nacido 


Una breve revision de varios esfuerzos de investigacion permiten concluir que el feto humano y el 
recien nacido al igual que el recien nacido de los animales superiores tiene un tipo parcial de 
metabolismo anaerobio el cual se pierde un poco despues del nacimiento. Esto parece ser de una 
naturaleza tal que permite al metabolismo realizar con un consumo inferior de oxigeno y menos 
produccion de bioxido de carbono. Haciendo uso posiblemente de la descomposicion final de los 
carbohidratos en su produccion de bioxido de carbono. Se hace un informe de observaciones realizadas 
por otros investigadores en animales y trabajos realizados en estudios del equilibrio acido-basico en 
el hombre especialmente con referencia al ritmo respiratorio de los prematuros y la administracion de 
oxigeno en atmosferas enriquecidas. Se afirma que se establece facilmente el cambio de un tipo 
anoxenico de respiracion irregular al tipo regular observado en el curso de Ja administracion de 
oxigeno, lo cual sugiere que habia un previo defecto de absorsion de oxigeno. Ellos establecen 
que esto existe basandose en los hechos observados experimentalmente que indican que el nivel del 
bioxido de carbono en el plasma se encuentran limites inferiores en los animales viejos en adultos y 
nifios y una verdadera acidosis puede medirse en los valores expresados del pH en la sangre. Todo 
esto tiene un interes teorico sobre la fisiologia fetal no dejando de tener cierta importancia practica. 
El estudio indica: 1. Los posibles beneficios de la oxigenoterapia aun en prematuros sanos. 2. El 
hecho que una baja tension de bioxido de carbono y una verdadera acidosis es normal en los nijfios 
prematuros y solamente cuando es excesiva necesita ser combatida por la administracion de alcalinos 
por la boca. 3. La posibilidad de que previo estudio del metabolismo basal en los prematuros puede 
observarse la influencia del metabolismo basal anaerobio. 
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THE USE OF COMPLEMENT-FIXATION TECHNIC IN THE 
ANALYSIS OF TWO INSTITUTIONAL OUTBREAKS 
OF MUMPS 


By GERTRUDE HENLE, M.D., WERNER HENLE, M.D., AND SUSANNA HARRIS 
Philadelphia, Pa. 


N ANALYSIS by us! of more than 2000 sera from several hundred cases of epi- 
demic and experimental mumps has shown that the serologic response to two dif- 
ferent complement-fixation antigens usually followed a distinct pattern. Antibodies 
against the soluble or S-antigen,* as a rule, became measurable and reached high titers 
before the antibodies against the virus-bound or V-antigen commenced to rise. Fre- 
quently the antibodies against S had attained distinct levels at the time signs and symp- 
toms of infection were noted. In some other cases the disease became overt before comple- 
ment-fixing antibodies could be demonstrated. In early convalescence, i.e., about six to 
eight days after onset of mumps, antibodies against V usually exceeded those against S, 
the height of the titers depending somewhat upon the severity of the illness. Subsequently 
the antibodies against the two antigens decreased, those against the S-antigen at a faster 
rate, as a rule, than those reacting with V. Thus, several years after infection, anti-V was 
still measurable; whereas, antibodies against S were often no longer demonstrable. The 
antibody response in subclinical infections with mumps virus was indistinguishable from 
that encountered in the clinical cases. This general pattern of serologic reactivity was ob- 
served with a high degree of regularity, although there were some exceptions. Thus, 
both anti-S and anti-V became measurable, in some instances simultaneously, or anti-V 
even preceded anti-S early in the disease and, occasionally, anti-S was found to be equal 
to or to exceed anti-V in titer in sera taken several years after infection. 

The extensive studies of Enders and his coworkers?-* on the complement-fixation reac- 
tion in mumps have contributed greatly to the understanding of the immunologic and 
epidemiologic aspects of the disease. The antigen used in these earlier studies was derived 
from the parotid gland of infected monkeys. Although comparative tests between the 
monkey material and the two chick embryo antigens are yet to be conducted, the available 
data indicate that the parotid extract contained predominantly the S-type antigen. The 
use of both the S- and V-antigens appeared to offer greater accuracy in the analysis of out- 
breaks of mumps. The serologic, as well as past and present clinical data seemed to permit 
classification of individuals into those with present or past, apparent or inapparent infec- 
tion with mumps virus. Analyses of two institutional outbreaks are presented in this paper. 
In one of these, information was gained also on the relation between antibody levels and 
resistance to mumps. 


From The Children’s Hospital of Philadelphia and the Department of Pediatrics, University of 
Pennsylvania, School of Medicine. 

The studies described in this paper were aided by a grant from the U. S. Public Health Service. 

(Received for publication March 1, 1948.) 

* Two serologically distinct antigens have been demonstrated in chick embryos infected with 
mumps virus. One of these is small in size and may be called a “soluble” (S) antigen. It is present in 
the infected chorioallantoic membranes. The second, or “V-antigen,” consists of the virus particles 
contained in the infected allantoic fluids. 
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METHODS 


All pertinent data concerning the preparation and standardization of mumps comple- 
ment-fixation antigens, the collection of human sera, and the technic of complement- 
fixation used have been described in detail.+> The following serologic findings were 
taken as evidence of recent apparent or inapparent infection with mumps virus: (a) no or 
low antibody levels against both V and S in the first available serum and a marked rise 
in titers in the later specimens; (b) high titers of anti-S and low levels of anti-V in the 
first serum and a rise in anti-V in later specimens; (c) high titers against both V and § 
antigens in the first serum and significant decreases in titer during the ensuing several 
months; and (d) low titers of both anti-S and anti-V in the first serum and rises in 
anti-V only in subsequent specimens. Evidence for long past infection was based upon low 
antibody levels against V and no or low titers against S in the first serum and no changes 
during the period of observation. The titers against V in such sera did not exceed 1:16. 
Examples of each of these classes are shown in Table I. 


TABLE I 


TyprEs OF SEROLOGIC RESPONSES USED IN CLASSIFICATION 























Interval Antibody titer 
Classifi- : , Serum between 
prereny Interpretation Subject No. Satin “ 
1&2 S V 
Ia Recent apparent orinap- H.V. 1 <1:2 <i:2 
parent infection 2 12 days 1:128 1:512 
Ib Recent apparent orinap-__L.H. 1 1:64 <1:4 
parent infection 2 8 days 1:64 1:64 
Ic Recent apparent orinap- A.G. 1 1:64 1:48 
parent infection 2 44 months 1:8 isa2 
Id Recent apparent orinap-__—B.H. 1 1:4 1:8 
parent infection 2 1 month 1:4 1:64 
Past apparent or inap-  S.G.* : 1:4 1:24 
parent infection 2 44 months 1:4 1:24 
II 
Past apparent or inap- T.D.P.* 1 <1:2 1:4 
2 <1:4 


parent infection 2 44 months <1; 





* Mumps two years ago. 


I, Outbreak of Mumps in School D 


Early in 1947, three cases of mumps occurred in one of the buildings of a large school 
for deaf children. The number of boys and girls living in this house at that time amounted 
to 141, ranging from 4 to 12 years of age. Records of past infections prior to admission 
to the institution were unreliable in this group and frequently not available. Since some 
of the children had not experienced known infections with mumps virus further cases 
were expected and the subsequent events conformed with that expectation. Permission 
was granted to obtain blood from 43 children for serologic studies. On 59 other chil- 
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dren skin tests were performed to determine their susceptibility by this means.* No 
tests were done on the remaining 36 children at the beginning of the epidemic. Thus, 
sera were available from 43 children before the infectious agent had spread very far 
through this group, and before many changes in the serologic picture could be expected. 
Second and further samples of blood were taken from 37 of these children at later dates 
and when the epidemic had subsided. Blood was collected later, as the epidemic had 
progressed, also from 26 of the children who had been skin-tested or who had not been 
studied at its onset. 

In the course of the outbreak a total of 24 cases of mumps was recorded, 11 of which 
occurred among the 43 children bled at the onset of the epidemic. Ten of these cases 
were found in the group of children possessing no antibodies against the V-antigen nor 
against S-antigen, and one showed partial fixation of complement in serum dilution 1:2, 
a reaction which is usually classified as “doubtful.” 


TABLE II 


THE RELATION BETWEEN ANTI-V LEVELS AND SUSCEPTIBILITY TO APPARENT AND 
INAPPARENT INFECTION WITH Mumps Virus (ScHoot D) 


Number Clinical In- No No 





Titer 














of of cases of apparent changein second 

anti-V children mumps_ infections antibody serum 
Sera taken at onset of 0 19 10 4 3 2 
epidemic 1:2 + 1 0 3 0 
1:2 or more 20 0 yg 17 0 
Sera taken during the 0 14 6t 1 5 2 
epidemic <2:2 0 0 0 0 0 
1:2 or more 12 4t 0 7 1 





* Two of these were infected prior to first bleeding; one showed a rise in anti-V only. 
t All of these cases showed mumps at the time of first bleeding. 


There were nine further individuals with negative tests for anti-V at the beginning of 
the epidemic. Four of these developed significant rises in antibodies in subsequent weeks 
without having shown signs of illness (inapparent infections) ; three remained negative 
during the period of observation, and two were unavailable for further bleedings. All 
the remaining children revealed some antibody levels at the onset of the study. Two 
possessed high titers against both V and S, which decreased in subsequent months. These 
two cases must be considered inapparent infections acquired prior to the first bleeding, 
possibly at the same time when the three early clinical cases contracted the disease. 
Eighteen children gave definite, and three suggestive, evidence of long past infections. 
All but one of these failed to show significant changes in antibody levels during the 
epidemic period. The exceptional child developed a rise in anti-V, but not in anti-S, a 
finding which will be discussed further below. It is classified under the “inapparent in- 
fections.” These data are summarized in Table II. 

The sera which were taken from the 26 children late in the epidemic were derived 


* The data of these tests, together with suggestive evidence that this procedure may have some 
preventive effect, have been discussed elsewhere.* 
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in part from cases of clinical mumps (10 cases), in part from children with minor 
disturbances which, conceivably, could have been the expression of an “abortive’’ infec- 
tion. It was considered that such minor signs, if caused by mumps virus, could well escape 
attention in less closely inspected groups; and, therefore, possibly account for some of the 
“inapparent”’ infections. Eight of these suspected cases gave evidence of long past infec- 
tion and no changes in the serology occurred. The other eight did not react with S- nor 
V-antigens. One of these developed antibodies against mumps antigen which, however, 
appeared several weeks after the suspected episode. Two of these children could not be 
bled a second time, and five remained negative in complement-fixation tests with both S- 
and V-antigens. The ten clinical cases, on the other hand, gave the usual serologic results. 
From six of the patients, serum was obtained before anti-V became measurable; in the 
remaining four, antibodies against V had already made their appearance but they sub- 
sequently increased in titer. These data are included in Table II. 


II, Outbreak of Mumps in School M 


This rural boarding school for young children had an enrollment of 46 boys and girls 
at the time of the outbreak of mumps. One of these left the institution during the period 
of observation, and three others had to be excluded since no serum could be taken from 
them. The children ranged from 4 to 12 years of age. Reliable records of past infections 
were available for all. Permission to withdraw blood from 42 of the children was granted 
near the height of the outbreak. Further samples of blood were taken at irregular intervals 
over a period of five months. 

The first case of mumps was noted in the middle of August. A second child came down 
on September 3. No further cases appeared until October 10 when a third child developed 
mumps. Whether a new infection had been carried into the institution, or whether the 
interval between the second and third cases was bridged by-a case or cases of inapparent 
mumps can not be decided. Thirteen to eighteen days following the third case, an addi- 
tional eight children developed mumps and the last patient was reported on November 
10. These data indicate that the third patient became infectious several days prior to 
onset of mumps. This suggestion is in agreement with earlier epidemiologic observations 
by Gordon’ and has been substantiated by us® recently by the isolation of virus from 
saliva four days prior to the development of parotid swelling. 


TABLE III 


THE RELATION BETWEEN SEROLOGIC AND CLINICAL DaTA, ON THE ONE HAND, AND A 
History OF Mumps ON THE OTHER (ScHOOL M) 





Serologic evidence of 











Number Recent Infection Long No 
History of past Infection 
children Clinical No clinical Infection 
signs of signs of 
mumps mumps 
Positive 10 0 0 10* 0 
Negative 32 12 11f 9 0 





* One of these gave a doubtful reaction only. 
+ Three of these showed evidence of long past infection in the first serum but revealed an increase 
in anti-V but not anti-S in subsequent months. 
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An analysis of the results obtained in this group of children is given in Table III. 
According to the available histories, 32 of the 42 children were considered susceptible to 
mumps at the beginning of the outbreak, Of these, as mentioned, 12 came down with 
dinical mumps. The two early cases, bled four to six weeks after their illness, showed 
high levels of complement-fixing antibodies against both the V- and S-antigens. The sera 
of the remaining patients gave similar results or, if bled early enough after onset of 
mumps, high levels of anti-S and low titers of anti-V were found. Subsequent serum 
specimens revealed then significant rises in both antibody levels, or in anti-V only. 

Eight other children with negative histories who had not been ill shortly before or 
during the period of observation yielded serologic reactions comparable to those found in 
the clinical cases. In two of these negative complement-fixation tests were obtained with 
the first serum taken, but high anti-S and anti-V titers were recorded later in the epidemic 
period. The other six individuals showed high levels of both antibodies in the first avail- 
able sera and these, particularly anti-S, decreased in subsequent months to an extent com- 
parable to that observed in the cases of mumps. These cases are classified, then, as 
“jnapparent”’ infections. 

The remaining 12 children with negative histories gave serologic evidence of long past 
infections with mumps virus, i.e., their sera possessed no or low reactivity with the S- 
antigen, but a definitely positive test was obtained with V. They apparently had contracted 
an inapparent infection at some time in the past. No change in titer was observed in 
nine of these children during the period of observation; in three, however, a rise was 
noted in antibodies against V only, a finding similar to that reported for one case in 
School D. These children must have had intimate contact with the mumps virus. They 
were Classified, therefore, as “inapparent”’ infections. 

Finally, ten children gave a positive history of mumps two or more years prior to this 
outbreak. The sera of nine of these gave reactions in agreement with this record of past 
experience, and the antibody levels did not change during the period of observation. The 
tenth child in this group gave only a doubtful reaction with V and S in the one available 
serum specimen tested. 


DISCUSSION 


These results, as far as they are comparable, are in good general agreement with those 
reported by Enders and his coworkers.?-* The present data were derived from relatively 
small groups of childen and it is obvious that they will have to be confirmed and extended 
in future epidemic periods. The two outbreaks were studied under somewhat different 
conditions in that reliable histories were available in only one institution (M) ; whereas, 
bloods could be taken before the general spread of the infectious agent only in the other 
scndol (D). Thus, the two studies complement each other in these points. 

In an earlier study of outbreaks of mumps in institutions by Maris and coworkers* it 
was found that all cases of mumps occurred among those subjects whose sera failed to 
react with the antigen derived from infected parotid glands of the monkey, which pre- 
sumably contains predominantly S-antigen. As has been pointed out previously? indi- 
viduals with past experience of mumps will react more frequently with V-antigen than 
with S. The V-antigen appears, therefore, more suitable for the determination of resist- 
ance to mumps. In the present study none of the clinical cases of mumps was noted 
among the children of School D, whose sera gave significant reactions with V prior to 
their illness. If one obtains serum from individuals only after onset of symptoms, many 





598 GERTRUDE HENLE, WERNER HENLE AND SUSANNA HARRIS 


will react already with S and a few with V, as has been conclusively demonstrated by 
studying the serologic response of subjects at various stages after experimental exposure 
to mumps.’ The relationship between anti-V and resistance can be elucidated only when 
serologic tests are performed on sera before or early after exposure to mumps. Although 
the available data indicate that mumps will not develop in subjects who show anti-V in 
their sera, this observation does not necessarily imply that this antibody confers resistance, 
It should be pointed out in this connection that monkeys which possessed some comple- 
ment-fixing antibodies in their sera when tested with monkey parotid antigen, came 
down with signs of mumps when the virus used for challenge was injected directly into 
Stensen’s duct, as observed by Enders, et al.® It is possible that this constitutes too severe 
a test and that thus slight degrees of resistance may be overcome. 

Inapparent infections with mumps virus, likewise, were noted mostly in the group of 
children who had no antibodies against V. The serologic response in these individuals 
was indistinguishable from that noted in the clinical cases. Daily close medical super- 
vision failed to detect any signs of illness and, on the other hand, certain minor dis- 
turbances, considered a possible expression of infection with mumps virus, were as a rule 
not accompanied by rises in antibodies. 

In a few individuals who revealed low levels of anti-V and anti-S in the first serum a 
rise in antibodies against V was noted and not against S. Such an antibody response has 
not been observed as yet in clinical cases of mumps but occurred, on occasion, upon intra- 
dermal or subcutaneous injection of inactivated virus.1 It is possible that these children 
were exposed to sufficient concentrations of virus under the epidemic conditions to cause 
a restimulation of formation of antibody against V. This situation, if true, may help to 
explain the prolonged presence of anti-V in the blood of human beings who suffered 
infections many years in the past. 

The number of inapparent infections during an epidemic is high, as has been indicated 
previously by epidemiologic observations of Gordon,’ and has been proven by laboratory 
tests by Enders and coworkers.*** They amount to about 40% of all infections in indi- 
vidual outbreaks. This figure appears in agreement with the data collected in the two 
schools, when comparing the serologic results with the reports of recent disease. In School 
M confirmation is also seen for this point in comparing the serologic data indicating past 
infection with the histories of previous attacks of mumps. 

It also should be pointed out that of the ten children in School M who were known 
to have had mumps in the past, nine reacted strongly, and one doubtfully with the V-anti- 
gen. In another study of 73 students at School H,’° 34 out of 35 boys with a positive 
history of mumps reacted significantly with the V-antigen and the remaining student gave 
a doubtful reaction. These data indicate that in the younger age groups (up to ado- 
lescence) the compiement-fixation test with V-antigen may be a highly reliable indicator 
of past infection and, with it, of immunity. 

At School M no susceptible children were left at the end of the epidemic period, 
according to the results of complement-fixation tests with the V- and S-antigens. After 
subsiding of the outbreak at School D, on the other hand, eight children were found 
among those studied serologically who failed to react with V. Since only about one-half 
tthe population of the house in which the epidemic occurred was available for the com- 
plement-fixation tests, it is likely that the actual number of children without antibodies 
at the end of the epidemic was somewhat larger. There are several possible explanations 
for these cases: (a) the intimacy of exposure may have varied in these groups, although 
they had common class and diming rooms and cases of mumps had occurred in every 
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dormitory room; (b) the anti-V levels may have decreased after previous apparent or in- 
apparent infections to such an extent that they were no longer measurable by the test as 
etformed, but were still sufficient to afford protection to re-infection, and (c) one must 
consider that the antibody responsible for protection may not be measured by the currently 
employed technics. 


SUMMARY 


Two institutional outbreaks of mumps have been analyzed with the aid of the comple- 
ment-fixation reaction. The data indicate that mumps occurred only in children who failed 
to react significantly with the V-antigen at the onset of the epidemic. About 30% to 
40% of all infections remained inapparent according to the clinical data of the outbreaks 
studied, or the records of past mumps. A few children with low antibody levels to both 
V- and S-antigens developed an increase in anti-V but not in anti-S, a type of response 
noted not infrequently following skin tests or subcutaneous vaccination. In one of the 
schools (M) no children were left at the end of the epidemic period who failed to react 
with the V-antigen. At School D at least eight of the children showed no serologic evi- 
dence of recent or past infection, Possible explanations for these various data are dis- 
cussed. 
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SPANISH ABSTRACT 


El Uso de la Tecnica de Fijacion de Complemento en el Analisis de 
Dos Brotes de Paperas 


Dos antigenos serologicamente distintos han sido comprobados en el embrion de pollo infectado 
con virus de la papera. Uno de estos es pequefio y puede ser llamado soluble, antigeno S. Esta presente 
en las membranas corioalantoicas infectadas. El segundo o antigeno V corresponde a particulas de 
virus contenidas en el liquido alantoico infectado. Ambos antigenos son usados en el diagnostico de 
la papera en su periodo inicial, y durante la convalecencia, asi como para la determinacion de la 
suceptibilidad, ya que la mayoria de los. sueros tomados en varias etapas reaccionan de un modo 
caracteristico con estos antigenos. En los primeros dias despues del comienzo de la enfermedad, 
anticuerpos del antigeno soluble son encontrados en cantidad apreciable, mientras que anticuerpos 
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del antigeno V estan ausentes o presentes solo en muy pequefias cantidades. Durante la convalecencia, 
alto nivel de anticuerpos frente a ambos antigenos estan presentes. Algunos meses 0 afios despues, 
bajos titulos de anticuerpos de antigeno V son encontrados mientras que anticuerpos de antigeno 
soluble no son ya encontrados, o si lo estan es a una titulacién extraordinariamente baja. Los mismos 
anticuerpos son encontrados en personas que han sufrido una reciente o pasada infeccién subclinica, 

Un brote epidemico ocurrido en dos instituciones, ha sido analizado con la ayuda de la reaccion 
de la fijaci6n de complemento. El dato indica que las paperas ocurrieron solamente en nifios quienes no 
reaccionaron significadamente con el antigeno V en el comienzo de la epidemia. Sobre 30 al 40% de 
los infectados permanecieron inaparentes en relacién con los datos clinicos de la epidemia estudiada o 
los records de paperas anteriores. Unos pocos nifios con niveles bajos de anticuerpos tanto para el 
antigeno V como para el antigeno S desarrollaron un aumento para el antigeno V pero no para el 
antigeno S, un tipo de respuesta no infrecuentemente consecutiva a las cutireacciones 0 a la vacunacion 
subcutanea. En una de las escuelas (M) ningun nifio fue dejado hasta el final del periodo epidemico 
sin reaccionar con el antigeno V y en escuela D por los menos ocho de los nifios no mostraron 
evidencia serologica de reciente o pasada infeccién. Se discuten algunas explicaciones posibles a las 
variaciones que ofrecen los datos de esta observacion. 
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PENICILLIN THERAPY OF LATE CONGENITAL SYPHILIS 


By RALPH V. Patou, M.D., AND JOHN T. KoMETANI, M.D. 
New Orleans, La. 


NDERSTANDABLE uncertainty and pessimism have prevailed regarding ‘‘cure”’ of 
late congenital syphilis by various criteria, clearing of certain familiar manifesta- 
tions, or definition of adequate treatment. The wisdom of any therapy for spontaneously 
latent cases is often seriously questioned; that which is sporadic, irregular, or grossly 
inadequate has frequently been criticized as worse than none. There have been recent tan- 
talizing conjectures concerning development of immunity following cure of late experi- 
mental syphilis.1 It is generally conceded that within reasonable limits as to type and 
duration of therapy, seroresistance is encountered more frequently in late congenital 
syphilis than in infantile forms of the disease. Smith? reported that such seroresistance 
had little bearing on subsequent clinical progress, and with this impression there has 
been general agreement. 

A number of reports?-1° have attested the efficacy of penicillin therapy of infantile 
congenital syphilis. We have been particularly gratified with results among 183 infants 
under two years of age treated in our own clinic. By contrast, information concerning 
effects in /ate congenital syphilis is relatively meager. Yampolsky and Heyman® noted 
equivocal results for 22 such patients, but a relatively short period of observation had 
elapsed at the time of their report. In a more recent communication Yampolsky?® expressed 
pessimism over results in juvenile congenital syphilis and suggested schedules for re- 
treatment of those resistant to penicillin. Stokes and his collaborators! mentioned 
improvement in 6 of 14 patients with interstitial keratitis. 

It is our purpose here to evaluate, as objectively as possible, results which followed 
penicillin therapy given for the several clinical syndromes commonly attributed to con- 
genital syphilis beyond the infantile period. One hundred and nine children were 
treated at some time between the second and the thirteenth year of life. There were 3 
white boys, 10 white girls, 47 Negro boys and 49 Negro girls; 98 of these have been 
followed for more than 60 days from the time treatment was started. Eighty-one children 
had clinical features attributable to syphilis ; the other 28 could only be classed as latent or 
asymptomatic. Though the mean age of patients with manifestations was slightly greater 
than it was for those who were asymptomatic, range and distribution by age were essen- 
tially similar. The age distribution of all patients, together with quantitative serologic 
titers secured before treatment appears in Table I. 

For all patients, initial serologic tests were done by both complement-fixation and 
flocculation technics in at least two of three cooperating laboratories.* Sera were then 
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* For these tests we are indebted to Dr. G. von Langermann of Tulane Medical School, Dr. G. 
Hauser, New Orleans City Board of Health, and Dr. E. Moss, Charity Hospital Laboratories. 
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TABLE I 


SEROLOGIC TITER AT START OF TREATMENT FOR 109 CHILDREN BY AGE 
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"Age in years 








2 3 4 5 6 7 8 9 10 11 12 13 


Kahn Units 
2400 
2000 
1600 
1200 











Total no. 
patients 24 14 12 10 14 


Mean titer for 60 patients under 6 years=Xi=417 
Mean titer for 49 patients over 6 years=X2=227 
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The irregular line connects mean serologic titers for each age 


titered by the Kahn technic’? immediately before and at frequent intervals after therapy. 
When titers fell to negative or very low levels, sera were routinely rechecked by comple- 
ment-fixation technics. Table I indicates a gradual though irregular decline in serologic 
titers with advancing age. Though the number of determinations at each particular age 
is too small for comparison, the mean titer for 60 patients under 6 years was 417 and 
that for 49 older children was 227 units; this probably represents a real difference, since 
it or a greater one would be expected to occur by chance only once in a hundred times. 
Reasonable bases for suspecting biologic false positive serologic reactions were excluded. 
We have no satisfactory explanation for five initially negative serologic titers; in each of 
these, diagnoses justifying therapy were based on other adequate serologic and clinical 
criteria, and were confirmed further by subsequently positive titrations. The group serves 
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only to illustrate the fallacy of depending on any single serologic test for a diagnosis for 
syphilis. We could secure adequate clinical data for unequivocal diagnoses of congentital 
syphilis in 99 patients; for 6 of the remaining 10, circumstances made the likelihood of 
confusion with acquired syphilis remote, but in the other 4 this possibility could not be 
fairly excluded. 

The features we attributed to syphilis are included in Table II, and discussed by the 
same approximate order in the following paragraphs. Latency, clinical neurosyphilis, 
interstitial keratitis, dental stigmata, and nerve deafness were most frequent in older 
children. 


TABLE II 


MANIFESTATIONS ATTRIBUTED TO SYPHILIS IN 109 CHILDREN 














Among Among . 
60 patients 49 patients Among 109 patients 
Manifestations warn — (Fetal) 
six six 
Per cent Per cent Number Per cent 

None (latent) 22 31 28 26 
Abnormal cerebrospinal fluid 35 37 39 36 
Neurosyphilis, clinical 13 25 20 18 
Lymphadenopathy 45 22 38 35 
Hepatomegaly 23 6 17 15 
Osseous, all types 18 6 14 13 
Condylomata 10 4 8 7 
Anemia 8 4 i, 6 
Splenomegaly 10 6 5 
Interstitial keratitis 3 8 6 5 
Malnutrition 5 2 4 + 
Hutchinsonian teeth 2 6 4 4 
Nerve deafness 4 2 4 
Recurrent arthropathy 2 2 2 2 
Others 8 6 8 7 








Patients with no abnormalities or stigmata of even questionable specificity were con- 
sidered to be latent. There were 28 such, and only 7 of them had received antisyphilitic 
therapy of any sort previously; in each one, this was judged to have been grossly inade- 
quate by all conventional criteria. 

Results of routine spinal fluid surveys were classified according to the scheme of the 
Cooperative Clinical Group:** minimal abnormalities are included in Group I, those of 
intermediate severity in Group II, and the familiar paretic formula as Group III. Thirty- 
nine children had initially abnormal spinal fluids, 8 were questionable, and the other 62 
were normal, Of the 39, 21 were under age 6, and 18 were older children; the per- 
centage of abnormalities in both groups was about equal. Only 15 of these 39 children 
with abnormal fluids presented any recognizable neurologic disorders, leaving 24 to be 
empirically classed as asymptomatic neurosyphilis. 

Among 20 children judged to have neurosyphilis, simply because they had neurologic 
disorders and syphilis, manifestations were varied. Eight were in the younger and 12 in 
the older age group. The correlation of neurologic disorders with increasing abnormalities 
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in spinal fluid indicated in Table III is orderly, but the number of patients included in 
each category is still too small for accurate statistical evaluation. 

Of the five children with neurologic disorders but normal spinal fluids, two had optic 
atrophy, two had moderate degrees of hydrocephalus (associated in one with pneu- 
moencephalographic evidences of cerebral defect), and one child had only unmistakable 
mental retardation. The specificity of these lesions was certainly questionable, and their 
designation as neurosyphilitic admittedly arbitrary ; similar controversies arose concerning 
cause and effect relationships in several other patients who had abnormal spinal fluids, 
Both of those with type I fluid were mentally retarded; one had associated eighth nerve 
deafness and suggestive pupillary changes. Among five with type II fluids, two had 
spastic hemiplegia, one had hemiplegia with recurrent convulsions, one had only mental 
retardation, and one had equivocal evidences of early paresis. Of seven with type III fluids, 


TABLE III 


RELATION OF NEUROLOGIC ABNORMALITIES, TO CSF Group 





Initial CSF, group 








Total 
0 I II III ? 
Number of patients 62 17 13 9 8 109 
Patients with neurologic 
disorders* 5 2 5 7 1 20 
Percent with neurologic 


disorders 8 12 38 78 12 18 








* See also Table X. 


three were seemingly advanced paretics, and of these one also had advanced optic 
atrophy; two had rather severe gastric crises with questionable evidences of mental 
deterioration; one had only recurrent epileptiform convulsions, and one had many 
suggestive signs of early paresis together with numerous scars of old chorioretinitis. 

Whereas generalized lymphadenopathy alone has admittedly dubious specific diagnostic 
value among children, it turned out to be the most frequent ‘single abnormality en- 
countered in routine pretreatment examinations, especially in the younger group. The 
significance of varying degrees of hepatomegaly was also difficult to evaluate; in none 
of 17 instances did we recognize other clinical evidences of disease in the liver. Variable 
degrees of hepatosplenomegaly were common in the younger patients, but were not 
encountered among those older than six years, 

For reasons of economy and wartime shortages of film, roentgenograms of bones 
were made only when justified by symptoms, demonstrable deformities, or by knowledge 
that earlier abnormalities had been demonstrated. Such circumstances applied for only 
49 patients, 36 under age six and 13 older; osseous lesions probably due to syphilis were 
demonstrated in 12 of the former and 2 of the latter group. One of these younger 
children had multiple exostoses alone, one had multiple exostoses with symmetric peti- 
osteal residua, and the others had varying combinations of apparently healing periostitis 
(types 1, 3, 5) and osteochondritis (types 1, 4).1* Similar lesions might have been 
encountered with greater frequency had they been searched for routinely. In only one 
patient was the roentgenologic appearance of osseous lesions considered pathognomonic, 
but in all there were adequate associated diagnostic features. We have as yet secured no 
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direct evidence to indicate that the multiple cartilaginous exostoses were due to syphilis. 

Darkfield examinations were positive from seven of eight condylomata, all of which 
were situated about the perineum. From the parents’ description it appeared that these 
had been present, varying only slightly in size, for periods as long as 18 months before 
institution of therapy. There was nothing particularly characteristic about slight degrees 
of splenomegaly encountered in six oi the younger patients; these could be reasonably 
explained by earlier or accompanying intercurrent infections. The same might be said for 
anemia, arbitrarily defined for purposes of this study by any hemoglobin level of less than 
10 gm., and for malnutrition, which was conspicuous enough to be recognized clinically 
in only four children. There were six patients with interstitial keratitis; all but one 
were Negro and four were males; two had been treated previously. Four were active 
when penicillin therapy was initiated; three were experiencing their first attack of 
keratitis; one was in the third exacerbation; and two were treated during remissions 
which had lasted for five years and for two weeks respectively. In the last patient, co- 
existence of tuberculosis led to understandable uncertainty as to etiology. 

Typical Hutchinsonian dental deformities were recognized in only four children and 
not a single example of the complete ‘‘triad” was encountered. Only one of the two pa- 
tients with nerve deafness had associated evidences of neurosyphilis; neither of these 
children had any residual symptoms or complaints referable to vestibular dysfunction. 
Neither of the children with recurrent arthropathy had demonstrable osseous lesions, and 
one had type II cerebrospinal fluid but no other recognizable evidences of disease in the 
central nervous system; both had otherwise unexplained and painless hydroarthroses. 
From both, purulent joint material was aspirated and found to be bacteriologically sterile. 
Included with “other manifestations” were one large subcutaneous gumma, one palatal 
perforation, and infrequently encountered lesions of dubious specificity such as nephritis, 
extensive dental caries, sixth nerve paralysis and congenital cataracts. 

Thirty-seven children had received some form of antisyphilitic therapy previously. For 
24 of the 27 who had received arsenicals and heavy metals, this was judged to have been 
grossly inadequate; for the remaining three, schedules fulfilled our usual criteria for 
adequacy. Data for 10 children previously treated with penicillin are appended (Table 
IV). The first child on the list has been retreated twice, definite serorelapse having 
followed the second course. With the single exception noted, total dosages expressed in 
the table had been given according to the schemes now to be outlined. 

Total dosage comprised 20,000 units sodium penicillin per kilogram for 6 children; 
40,000 units/kg. for 52; 80,000 units/kg. for 30; 100,000 units/kg. for 4, and 2 re- 
ceived more than this amount. Fifteen of those most recently treated received crystalline 
sodium penicillin G varying from 40,000 to 200,000 units/kg. Total amounts were 
divided into 60 to 120 equal parts and given intramuscularly in distilled water or 
saline at two to three hour intervals around the clock for seven to fourteen days; these 
treatment plans are similar to those we have used for infants. The small number so far 
included in some schedules, together with quantitative uncertainties concerning composi- 
tion of early penicillin mixtures’® precludes accurate detailed analyses of results by 
dosage; only crude comparisons can be made at present. 


RESULTS 
General: General clinical and serologic results for all 109 patients are summarized 
in Table V. There were no deaths. Transient and apparently benign febrile therapeutic 
reactions occurred in 39% of the children. There were a few evidences of sensitivity to 
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icillin, but these were easily controlled, and in no case was it necessary to inter- 
rupt a planned treatment schedule. It would be unfair to credit all observed effects to 
penicillin alone, and we have at present no data permitting speculation as to the frequency 
of similar changes without such therapy. Of 40 children who for various reasons have 
been delinquent for follow-up studies six months or longer, 9 were well and seronega- 
tive when last seen, 24 were clinically satisfactory but still seropositive, 4 were clinically 
uncertain, and 3 were unsatisfactory. 


TABLE V 


CLINICAL AND SEROLOGIC RESULTS FOLLOWING PENICILLIN THERAPY IN 109 CHILDREN 








| Time after start of treatment, days 





Outcome | 0-60 61-120 121-180 181-270 271-365 366-550 551-730 731+ 
- Per - Per Per - Per . Per . Per Per - Per 
No. Cent Ne. Cent Ne. Cent No. Cent Me. Cent No. Cent No. Cent | \* Cent 








Total Patients Ob- 











served 109 100.0 | 98 100.0 | 93 100.0 | 88 100.0 | 82 100.0 | 66 100.0 | 48 100.0 | 37 100.0 
Clinically | 
Satisfactory 89 81.6 | 85 86.7 | 83 89.3 | 78. 88.6| 71 86.6 | 58 87.9] 42 87.5 | 31 83.8 
Serologically | } 
negative 4 3.6 7 7.1 9 9.8) 9 10.2 | 16 19.5 | 21 31.8114 29.1])15 40.5 
declining 42 38.5 | Si $2.0] 52 $$.9'| S51 $8.0139 47.6 |27 40:9120 48.719 27.1 
“fast”’* 21 19.3 | 14 14.3 12.9 | 13 14.8 | 12 14.6 9 13.7 8 16.7 6 2 
relapse 2 2.1 1 1.1 
uncertain - io Oe ee 8 8.6 4 4.5 4 4.9 1 i 





Clinically Uncertain] 10 9.2 3 3.1 | 2 2.1 | | 





























Clinically 

Unsatisfactory 10 9.2 | 10 10.2 8 8.6 | 10 11.4] 11 13.4 8 12.1 6 12.5 6 16.2 
no change 8 7.4 8 8.2 6 5.5 8 9.1 8 9.8 6 9.1 4 8.3 4 10.8 
progression 2 1.8 2 2.0 2 2.1 2 2.3 2 2.4 2 3.0 2 4.2 2 5.4 
relapse 1 BS 








* Unchanged or fluctuating. 


Many included in the rather constant large proportion classed as clinically satisfactory 
had no symptoms attributed to syphilis at any time, so progress could be judged only 
serologically ; others in this group demonstrated clearing of supposedly specific symptoms 
and signs, or had only residual inactive stigmata. The proportion of serologic reversals 
increased slowly until it comprised 40.5% of all patients followed for more than two 
years; there was, of course, a corresponding decrease in the proportion continuing to 
exhibit progressively declining titers. Some had rather wide serologic fluctuations, none 
of which satisfied our criteria for relapse;> the proportion of these, together with a 
smaller group having remarkably constant levels of reagin (‘fast’) remained about the 
same throughout the study. There were three serologic relapses, all occurring between 
the fourth and ninth month after treatment; none of these three had any evidences of 
associated clinical relapse. We had occasional difficulty in discerning definite serologic 
trends for some individuals, and had no choice but to class them as serologically un- 
certain. 

When we started this analysis, we expected that it would be necessary to classify many 
more patients as clinically uncertain; it developed, rather, that only ten patients fell into 
this category. In three instances uncertainty was due to the fact that the children had 
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just recently been treated, and became delinquent before enough time had elapsed for 
adequate evaluation. Four later fell into the satisfactory group, and two of these were 
seronegative at the last determination. Three turned out to be unsatisfactory ; all of these 
had clinical neurosyphilis, and early uncertainty based on equivocal evidences of improve- 
ment was soon dispelled. The outcome for no individual remained uncertain for longer 
than six months, but we could find no objective criteria by which eventual status might 
be predicted during this early period. 

Outcome was clinically unsatisfactory for 13 children, three of whom were mentioned 
above as uncertain earlier; ten were finally judged to be unimproved or unchanged, two 
progressed, and one relapsed. Eight had seemed hopeless at the outset, and only 1 of 
the 13 had any febrile therapeutic reaction. Lesions present at the time treatment was 
started were multiple, with clinical neurosyphilis predominating in seven, optic atrophy 
in two, and interstitial keratitis in four. Three of the 13 had received no previous anti- 
syphilitic therapy of any sort, and five had been inadequately treated; of the five re- 
maining, three had previously been treated with penicillin alone (see Table IV—J. R., 
B. J., and B. J. F.), one with penicillin and arsenicals (P. H.), while one had repeated 
and carefully directed courses of arsenicals, heavy metals, and fever therapy. We could 
discern no correlation with serologic results—one of these children became seronegative, 
four had progressively declining titers, six were serologically “fast,”” and two exhibited 
serorelapse. 

Age when Treated and Dosage of Penicillin Employed: The proportion (Table VI) of 
children treated who became seronegative or had progressively declining titers was sig- 
nificantly higher among those treated under age six than it was for the older group 
(P = 0.005). No significant difference was observed when “small” and “large” dosage 
schedules were compared by these same criteria (P = 0.299). The passage of time may 
increase the slight difference in favor of schedules comprising 80,000 or more units; 
children who received these ‘‘large’”” doses were more recently treated, hence have not been 


TABLE VI 


REsuLts AT LAst OBSERVATION* AMONG 98 CHILDREN FOLLOWED FOR 60 Days or LONGER, 
RELATED TO AGE WHEN TREATED AND TOTAL DOSAGE OF PENICILLIN EMPLOYED 

















| Age when treated | Dosage, units/kg. 
| Less than 80,000 | 80,000 or more 
No. Percent No. Percent | No. Percent! No. Percent 














Under age six | Over age six 
| 
| 
| 








Number of Patients | 52 100.0 | 46 100.0 | 57 100.0 | 41 100.0 

Clinically satisfactory | | 
seronegative a 40.4 8 17.4 20 . Fee 22.0 
titers declining 23 44.2 19 41.3 19 23.3 | @ 56.1 
serologically “fast” 2 3.9 23.9 10 iy Oe 3 7.3 
serorelapse 1 1.9 4.2 2 3.5 

Clinically unsatisfactory 
no change 5 9.6 4 8.7 4 7.0 5 12.2 
progression 2 4.3 1 1.8 1 2.4 
clinical relapse | 1 2:2 | 1 1.8 











* None remained clinically uncertain at last observation. 
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followed as long. The smaller proportion becoming seronegative after treatment with 
“Jarge”’ doses is also most probably explained by the shorter period of observation which 
has elapsed since treatment. 

Effects of Previous Therapy: Comparing only the proportions with clinically satisfac- 
tory outcome and negative or declining serologic titers after penicillin therapy, results 
were significantly better for patients who had received no previous antisyphilitic treat- 
ment of any sort than it was for those previously treated (P = 0.005). Three children 
who had received ‘‘adequate” amounts of arsenicals and heavy metals earlier also failed 
with penicillin. Six of the ten children who had been treated with penicillin previously 
(see Table IV) improved or remained asymptomatic, and have had steadily declining 
titers. Whether or not past treatment was “adequate” or “inadequate,” general results of 
retreatment with penicillin were about the same; comparisons appear in Table VII. 

Those previously treated by any method make up a selected group who might be con- 
sidered particularly resistant; we have no way of knowing at present whether such resist- 
ance was predetermined by the biologic nature of particular strains of spirochetes, was 
due to immunologic peculiarities of the patients, or was conditioned by earlier treatment. 

















TABLE VII 
Outcome RELATED TO Previous THERAPY* 

a Previous Therapy 

a “Adequate” “Inadequate” None Total 
Clinically well, seronegative 6 14 51 71 
or declining titers (54.5%) (56%) (82.3%) (72.4%) 
All others 5 11 11 27 

Total 11 25 62 98 








* Ninety-eight children followed for more than sixty days. 


Latent and Asymptomatic Congenital Syphilis: Only serologic criteria could be used for 
evaluating response of 28 patients included in this group. All of these children remained 
free of symptoms or signs of syphilis, and spinal fluids reexamined six months later were 
normal in all but 2 of 22 who could be followed; the change in designation to type I 
for these two were based on only borderline increases in cell count and protein level. No 
instance of serologic relapse was encountered. All but one of the children in this group 
were followed for more than four months, and we were able to observe 18 of them for 
more than one year, 11 for more than two years; when last observed, 7 of the 28 were 
seronegative, 15 had progressively declining titers, and the other 6 were serologically 
“fast.” Changes noted within each period of observation following therapy are included 
in Table VIII. 

Neurosyphilis: In Table [IX appear results observed most recently for children who 
had either clinical or asymptomatic neurosyphilis, contrasted with those who had no 
evidences of neurosyphilis. 

As judged by changes noted clinically, serologically, or in the spinal fluid, results were 
definitely and consistently worse for those who had initially abnormal spinal fluids, 
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TABLE VIII 


SEROLOGIC CHANGES AFTER TREATMENT OF LATENT CONGENITAL SYPHILIS 








— — - —_—_——., 


Period of Observation, Days 











Serologic 
Status PEG 
| 0-60 61-120 121-180 181-270 271-365 366-550 551-730 731+ 

Negative | 2 3 4 5 6 ip 2 3 
Declining 14 15 15 14 11 7 5 5 
“Past” | 6 LS 6 6 7 6 3 
Uncertain 6 5 2 

Total Patients | 28 28 27 25 24 18 13 it 





* Serologically unchanged or fluctuating. 


whether or not such abnormalities were accompanied by clinical evidences of neuro- 
syphilis. Because 4 of the 19 children considered to have asymptomatic neurosyphilis by 
virtue of routine pretreatment examinations of spinal fluid had no other abnormalities 
by which progress could be evaluated, it was not possible to compare the figures as to 
clinical status for this group with that for children who had neurologic disorders. There 


TABLE IX 


THE EFFECT OF NEUROSYPHILIS ON OUTCOME 








| 


Status six months or more after treatment 























Status at start ager 7 | ' | Spinal fluid 
of treatment une - | Clinically | Serologically | Nega- Im- Un- Question- 
patients | well or negative or | us proved changed able** 
| | improved declining | on was 
_ 
Clinical Neuro- | | 
syphilis as | | 10 14 oo 
Asymptomatic 
Neurosyphilis | 19 | 11 | 13 | 13 a oe 4 1 
Total with 
Neurosyphilis | 36 | 17 (47.2%) | 23 (63.9%) | 27 | 2 eo] 1 
ere ee 
No Neurosyphilis | 49* | 46* (93.9%) | 43(87.8%) | 41 | Be ee 








* Twenty-two were latent. 
** Examinations incomplete. 


was no apparent difference in outcome judged serologically or by changes in spinal fluid 
for the children with clinical neurosyphilis as compared with those who had asymptomatic 
neurosyphilis. None in the latter group has developed any neurologic disturbances. Three 
of the 49 patients who had no abnormalities of the spinal fluid before treatment developed 
subsequent changes; these were of questionable significance in two, but definite in one. 
A brief summary for this patient (E. M. H.) is included later with the discussion of 
interstitial keratitis. 

The effects of therapy for 20 children with clinical neurosyphilis are briefly sum- 
marized in Table X; as noted previously, we have included in this group five who had 
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TABLE X 
EFFECTS OF THERAPY IN 20 CHILDREN WITH CLINICAL NEUROSYPHILIS 
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Pretreatment Outcome 
Color Dagate 
Patient Sex Senties Serology CSF ee a ; CSF 
Age CNS disorder ae (Group) | _ tion Clinical | Serologic | {SF 
DP. | c.f., 11 8/12 Mental defect 40 0 1196 No change | Decline 0 
AL. c.f., 29/12 Hydrocephalus 4 0 823 No change | Negative 0 
EW. | cf., 11 2/12 ? early optic atrophy 4 0 853 No change | Fluctuating 0 
TT.* |cf.,26/12 | Mild hydrocephalus | 160 0 | 331 | Improved | Decline 0 
P.S | c.m., 11 Optic atrophy | 80 0 | 873 No change | Negative 0 
B.V | w.f., 8 ? early paresis | 160 I | 715 No change | Decline 0 
‘ED. | c.f.,37/12 | Mental defect | 120 I | 232 | Nochange | Decline 0 
F.L. c.m., 2 11/12 Mental defect | 400 Il | 11 No change | No change 0 
P.H.* | w.f., 3 8/12 Hemiplegia | 1600 Il 16 No change | No change ll 
P.H. c.m., 3 10/12 Hemiplegia 400 II 241 Improved Fluctuating II 
BSF." 1 ef.,¢ 2/ 12 Hemiplegia 200 Il 504 Improved Decline Il 
J.W. c.m., 1011/12 | Paresis 20 II 1063 No change | Nochange 0 
ALL. w.f., 12 3/12 Paresis 120 Ill 814 Progressed | Fluctuating 0 
E.B. c.m., 11 ? Paresis 20 IIl 1174 Improved Negative 0 
G.B. c.m., 10 1/12 ? Paresis 120 lll 1040 Improved Negative 0 
A.W. c.m., 9 8/12 Paresis 400 Il 120 No change | Decline III 
M.M. | w.m.,121/12 | ? Paresis 120 III 842 No change | Decline 0 
B.F. w.f., 12 5/12 Optic atrophy and 80 Ill 279 Progressed | Fluctuating 0 
paresis 
LP. w.f.,7 Convulsions 120 Ill 186 Improved Relapse I 
R.W. | c.m., 59/12 Mental defect 200 ? 405 No change | Fluctuating 0 
* Treated twice. 
TABLE XI 


CHANGES IN SPINAL FLuip oF 72 CHILDREN Stix MONTHS 


AFTER TREATMENT WITH PENICILLIN 








Cerebrospinal Fluid Group 
before Treatment 


Cerebrospinal Fluid Group 
Six Months after Treatment 
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initially normal spinal fluid. Three of the children have been followed for less than six 
months, so could not be fairly evaluated. Of the 17 patients followed for six months 
or longer, clinical improvement was noted for six, and nine were unchanged; the 
two who progressed were considered hopelessly paretic when therapy was instituted, 
Little correlation could be discerned with serologic results, though four children became 
seronegative and six had progressively declining titers. Of the five spinal fluids remain. 
ing abnormal, four were unchanged, and one improved. Though these results are gen. 
erally disappointing, they were certainly unpredictable except for the two who were in 
advanced stages of paretic deterioration when treated. 


TABLE XII 


CHANGES IN SPINAL F Lup oF 34 CHILDREN Two YEARS 
AFTER TREATMENT WITH PENICILLIN 





| Cerebrospinal Fluid Group 
Cerebrospinal Fluid Group | 24 months after treatment 
before treatment 








0 I ul Ill 
0 22 2 
I 3 1 
II 3 
III 2 1 








Changes in Spinal Fluid: \t was possible to reexamine spinal fluids from 72 children 
six months after treatment and from 34 children after two years; results of these ex- 
aminations appear in Tables XI and XII. By six months, all but nine of the fluids 
initially abnormal had returned to normal or improved; of these nine, three were un- 
changed and six were apparently worse. Changes responsible for apparent worsening 
were minimal in four, definite in only two; the protocol for the first of these two 
(E. M. H.) appears later, and that for the second follows: 

B. V., a white girl eight years of age had nerve deafness and suggestive early paretic manifesta- 
tions; initial Kahn titer was 160 units, and spinal fluid was type I. She received 80,000 units of 
penicillin per kilogram of body weight, divided into 120 equal doses; over a period of 15 days. Her 
clinical status remained unchanged, serologic titer declined to 20 units, but spinal fluid reexamined as 
a matter of routine at 195 days was found to be type II. She was not retreated. Serologic levels 
continued to decline, and by 715 days measured 4 Kahn units; at that time her spinal fluid was 
entirely normal, and earlier evidences of paresis remained equivocal but unchanged. 

Of 34 spinal fluids so far reexamined after an interval of 24 or more months, 4 were 
abnormal; in 2 of these, changing from negative to type I, alterations were of question- 
able significance. One remained unchanged, and the fourth was definitely improved. 

Generalized Lymphadenopathy, Hepatomegaly, Splenomegaly: Because of uncertain- 
ties regarding specificity of these lesions in many individual patients and of difficulties 
in reexamining all of them at similar close intervals, our data regarding rates of resolution 
have little meaning. Suffice it to say that each of them resolved rather slowly, intervals 
of from two weeks to eighteen months being recorded for lymphadenopathy, one week 
to four months for hepatomegaly, and two to eight weeks for splenomegaly. As noted 
previously, these features were prominent only in the younger children, and were en- 
countered in only about a fifth or less of the patients older than six years. 
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Osseous Lesions: Too few roentgenegrams could be made to permit any statements 
regarding effects that penicillin might have had on the subsequent course of lesions 
already considered to be manifestations of healing when treatment was begun. In over 
a year's time, there have been no discernible changes in the multiple exostoses mentioned 
earlier; saber-shin deformities remained unchanged. 

Condylomata: No darkfield examinations were positive from any lesions reexamined 
on the day after treatment was begun, and except for minor degrees of depigmentation 
or scarring, all had entirely resolved within an interval of seven to fourteen days. Out- 
come has been completely satisfactory for all eight of these children; six have become 
seronegative, and none have had any clinical or serologic evidences of relapse. 

Interstitial Keratitis: Little significance can be attached to results observed after treat- 
ment of only six children; we can only remark that penicillin therapy alone has im- 
pressed us as being at least as effective as any other. Some of our data are included in 
Table XIII. We are encouraged to note that there has been only one questionable relapse, 
that all but one have exhibited evidences of clinical improvement, and that no child’s 
visual acuity has decreased since treatment. Active and inactive lesions had been present 
so long in four patients that chances of improvement with any form of therapy seemed 
remote. Unsatisfactory results in two of these four can be more logically attributed to 
delay in recognition and inadequate previous treatment than to failure of penicillin. 
Excellent results were secured for two children admitted within a month of onset (E. H. 
and E. M. H.) ; one of these, mentioned above, had a questionable relapse eleven months 
after the first course of penicillin had been given: 

E. M. H., a Negro girl six years of age, received 40,000 units penicillin per kilogram over a 
period of ten days; her sole and first clinical manifestation, interstitial keratitis, improved dramati- 
cally. At six months, with no abnormal symptoms and a serologic titer fluctuating around 60 units, 
the spinal fluid was reexamined as a matter of routine; it contained 12 lymphocytes/cmm, and the 
protein level was 78 mg./100 cc. fluid (type 1). At 11 months, when she had a common cold with 
coryza and only questionable evidence that keratitis might be recurring, the serologic titer was un- 
changed but the spinal fluid was found to be type II. She was then retreated, receiving 80,000 units 
penicillin/kg., divided into 120 equal doses given over a period of 15 days. A!l questionable evi- 
dences of keratitis subsided, and serologic titers declined; when last seen, 872 days following her 
last course of therapy, she was clinically well, her eyes appeared normal, Kahn titer was 20 units, 
and spinal fluid was negative. 

Another child (J. R.) was retreated because serologic tests remained essentially un- 
changed for more than a year, and initial improvement in acute keratitis did not continue 
as expected; despite gratifying further improvement after the second course, results 
are not yet considered to be satisfactory. Later additional treatment inadvertently given 
elsewhere to two of these six children aggravated our difficulties in evaluating the action 
of penicillin against this most refractory lesion; one child had a course of mercury rubs, 


‘and the other had four doses of typhoid vaccine given in an attempt to induce fever. 


Neither local nor systemic Herxheimer effects were noted; none of the children com- 
plained of increased ocular pain, and none had febrile reactions. Variable evidences of 
inflammatory activity subsided slowly in from 15 to 75 days after penicillin therapy was 
started; because complete ophthalmologic examinations could not be made at close 
intervals, these periods are only approximate. A larger group of patients must be studied 
over a longer time before comparisons with other treatment plans can be ventured. 

Miscellaneous: All examples of malnutrition and anemia improved ; general supportive 
and corrective measures incident to hospitalization and clinic visits made it impossible to 
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TABLE XIII 


OBSERVATIONS FOR Six CHILDREN WITH INTERSTITIAL KERATITIS 











Initials E.M.H. J.R. | M.LL.V. R.W. j.R3 E.H. 
Color, sex, age C.F., 6 -—7 C.M., 10 —i11 W.F.,11 | C.M.,6 | C.M., 33 | CM., 11 
“Tnadequate” 
Previous treatment None As, Bi, fever As, Bi None None None 
Pretreatment 
Previous attacks 0 1 2 2 1 0 0 0 
Interval since onset 21d. 4d. 1 yr. — 5 yr. 62 d. 7 mo. 27d. 
Serology, Kahn units 40 80 20 200 400 400 
CSF group 0 II I 0 I 0 0 0 
Severity of keratitis 
(+ to +++-+) 
Right eye ++++ 3 ++++ Scars 0 +++ 0 0 
Left eye +++ + 5 ae Scars Scars +++ + +H4 
Visual acuity! 
Right eye 10/160 20/40 M.O. 20/200 20/20 LP. N N 
Left eye 10/120 20/50 M.O. 20/40 20/200 L.P. N LP. 
Treatment, Penicillin? 
Total, units/kg. 40,000 80,000 20,000 80,000 40,000 80,000 100,000 80,0004 
Days 7.8 15 7.5 15 toa 15 10 15 
Total dosage 0.66M| 1.44M 0.62M 2.88M 1.21M 1.82M 1.5M 2.24M 
Duration of activity, after 
start, days 32 15 75 _ — ? ? 60 
Interval to last observation, 
days 339 872 428 674 374 405 10 624 
Resulis 
General, during treat- 
ment Impr. Impr. ? impr. Nochange | Nochange Impr. Impr. Impr. 
General, after treatment | ? relapse Clear No change Impr. No change Scars — Impr. 


Visual acuity! 


Right eye 20/40 20/30 20/200 20/100 20/20 LP. N 20/20 
Left eye 20/50 20/20 20/50 20/20 20/200 LP. N 20/20-2 
Serologic “Fast” Decline “Fast” Decline “Fast” “Fast” — Decline 
CSF group Il 0 0 0 0 0 oe 0 
Final Opinion Unsatis- | Satisfac- Unsatis- Unsatis- | Satisfac- | Unsatis- | Uncertain | Satisfac- 
factory tory factory factory tory factory tory 





























1M.0.=moving objects; L.P.=light perception; N =apparently normal, but not tested. 
? In addition, only atropine drops, moist compresses, and protection from light. 

# Also has tuberculosis. 

4 Had four doses of typhoid vaccine elsewhere, one month later. 


determine the extent to which antisyphilitic therapy contributed. There has been no 
appreciable change in the nerve deafness of two children, though study of these lesions is 
still incomplete; otherwise both are well and have had progressively declining titers. 
Both the children who had Clutton’s joints are well, neither has had a recurrence, and 
serologic titers for both are still declining. The single palatal perforation has not 
progressed, there is no longer any discharge or odor, and the edges of the lesion are 
well healed; the single large subcutaneous gumma had completely resolved within two 
months, and serologic titers are declining. No changes attributable to penicillin therapy 
were observed for any other specific lesions that were possibly syphilitic in origin. 
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CONCLUSIONS 


Though no valid comparisons can be made until more patients have been treated and 
followed for a longer time, it seems to us that penicillin used alone is at least as effec- 
tive as any other single agent for the treatment of late congenital syphilis, To what extent 
treatment or time alone contribute to improvements cannot yet be stated. Most of the clini- 
cal and serologic indications of healing developed rather slowly ; in only a few patients with 
the most superficial lesions were there objective signs of improvement during therapy. 

The treatment schedules we employed are similar to those previously recommended for 
infants. At present we advise a total dosage comprising at least 100,000 units commercial 
penicillin per kilogram body weight, divided into 100 equal intramuscular injections and 
given at two to three hour intervals around the clock for eight or more days. Therapeutic 
reactions, entirely febrile in nature, have all been transient and benign. There were no 
deaths, We believe that the simplicity, safety and convenience of these plans make them 
preferable to the more costly, hazardous, and time-consuming older methods; further- 
more, they effectively curtail the appallingly high delinquency rates formerly prevailing. 

Results were significantly better for children treated under six years of age than they 
were for older children, and also for those who had normal spinal fluid before treatment ; 
they were suggestively but not significantly better among those for whom the larger 
dosage schedules were used. Outcome was significantly worse in those who had received 
previous treatment of any sort. There were just three relapses—two defined only sero- 
logically, and one by a questionable recurrence of interstitial keratitis. 

About a quatter of those with latent congenital syphilis have become seronegative. 
The poorest results ensued for patients with clinical neurosyphilis; two children from this 
group continued to exhibit definite deterioration. For interstitial keratitis, results were 
most gratifying in two patients treated within a month of onset. Seventy-two per cent 
of all patients with late congenital syphilis so far treated with penicillin and followed 
for more than two months are clinically well and have negative serologic reactions or 
progressively declining titers. 
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SPANISH ABSTRACT 


Penicilinoterapia en la Sifilis Congenita Tardia 


Aun cuando no puedan hacerse comparaciones validas hasta que no sea mayor el numero de 
pacientes tratados y seguidos durante un tiempo mayor, parece sin embargo que el uso de la peni- 
cilina sola es por lo menos tan efectiva como cualquier otro agente simple usado en el tratamiento 
de la sifilis congenita tardia. 

En cuanto a la extension del tratamiento o el tiempo solo no puede todavia hacerse una afirmacion 
definitiva. Muchas de las indicaciones clinicas y serologicas de curacion resultan ligeras y solamente 
un corto numero de pacientes con lesiones superficiales han sido observados con un positivo beneficio 
durante la terapeutica. 

El tratamiento indicado y empleado por los doctores es similar a aquellos previamente 
recomendados clasicamente para los nifios. Al presente puede recomendarse en cuanto al titulo de 
las dosis a emplear, comprende al menos 100 mil unidades de penicilina por kilo de peso divididas en 
100 U. inyectadas intramusculares iguales, practicadas cada dos o tres horas de intervalo durante uno 
o mas dias. La reaccion terapeutica, especialmente de naturaleza febril ha sido ligera, benigna y biena 
tolerada. No hubo muertos. Nosotros creemos que la simplic idad, seguridad y ventajas de este plan 
‘lo hace preferible a otros planes mas costosos e inseguros, disminuyendo considerablemente los 
accidentes y peligrosidad del sistema anterior. Los resultados fueron mucho mejor en los nifios 
tratados correspondiente al grupo de menos de 6 afios que en los nifios de mayer edad y tambien en 
aquellos que teniam un liquido cefalo-raquideo normal antes del tratamiento. Fue relativamente 
beneficioso pero no de tanta significacion entre aquellos en que fueron usados planes mas largos 
de dosis mas altas. Los resultados fueron peores en aquellos que habian recibido tratamiento previo 
de alguna clase. Hubo justamente 3 recaidas, 2 definidas solamente en la serologia y | por la 
recurrencia cuestional de una queratitis intersticial. 

Un 25% del grupo de sifilis congenital latente se hicieron cero negativos. Los peores resultados 
se refieren a pacientes con neurosifilis clinica. Dos nifios de este grupo continuaron ofreciendo un 
definitivo progreso de sus lesiones. Para queratitis intersticial los resultados fueron mas halagadores 
en dos pacientes tratados dentro del primer mes de aparicion. 72% de todos los pacientes con sifilis 
congenita tardia tratados con penicilina y seguidos por mas de dos meses estan clinicamente bien y 
presentan al momento una serologia negativa. 
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ACUTE HEMATOGENOUS OSTEOMYELITIS 


By Epwarp B. SELF, M.D., F.A.CS. 
New York, N.Y. 


HE clinical course and prognosis of acute hematogenous osteomyelitis have altered 

considerably since the advent of the sulfanilamide compounds and penicillin. in 
contrast to the severely ill children of a decade ago who fell prey to this disease, with 
its long hospital course, multiple operations, draining sinuses, deformities of bone, and 
all too often fatal termination, is the penicillin treated case of today. The latter group, if 
treated early enough and intensively enough, often shows dramatic and rapid subsidence 
of its condition, the infection in the bone being aborted before the changes can occur 
which lead to chronicity and smoldering foci of infection. 

The present report represents an attempt to review and appraise the cases of hematog- 
enous osteomyelitis admitted to Babies Hospital from 1930 through 1946, with partic- 
ular reference to a comparison of those cases treated before and after the advent of 
sulfanilamide and penicillin therapy. 

Cases of true hematogenous osteomyelitis only are included. All charts tabulated 
in the Record Room under osteomyelitis were examined, but excluded from this report 
are cases of osteomyelitis secondary to direct extension of soft part cellulitis or abscess to 
bone; osteomyelitis of the skull secondary to mastoiditis, sinusitis, otitis media, or sinus 
thrombosis ; osteomyelitis of fingers and toes secondary to soft part infection ; osteomyelitis 
of the mandible secondary to tooth extraction ; and osteomyelitis resulting from compound 
fractures. 

Acute hematogenous osteomyelitis is primarily a disease of childhood and infancy. It 
is characterized by abrupt onset of pain, usually in a long bone and usually in the meta- 
physis. The proximity of the seat of infection to the joint not infrequently causes undue 
suspicion to be cast upon the joint itself as the offending part. High fever and prostra- 
tion are usually present, and the most helpful and constant physical finding is tenderness 
localized to the area of infection, and exquisite in degree. The causative organism is 
present in the infected bone, and in about half the cases can be cultivated from the blood 
stream. 

In the majority of cases the bony changes can be demonstrated by X-ray. Since these 
changes do not occur as a rule before the seventh to twelfth day, the X-ray cannot be relied 
upon to diagnose a condition in which immediate recognition and treatment are imperative. 

In the seventeen year period 1930 to 1946 inclusive some 275 cases were discharged 
from Babies Hospital with a diagnosis of osteomyelitis. After excluding those cases 
of osteomyelitis due to direct extension of infection from other structures, 138 cases 
remained of true hematogenous osteomyelitis, and it is these cases which form the basis 
for this review. 

Table I shows the distribution of cases by years. 

Early in the study it became apparent that an unexpected proportion of cases had re- 
sulted from infection by hemolytic str. It therefore seemed appropriate to group these 
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TABLE I 


DISTRIBUTION OF CASES BY YEARS 








Year of onset No. of cases 








1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
i945 
1946 


_ 
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_ 
_— 


Seok 


Total 138 
cases separately, and to compare them with the larger group in which the causative organ- 
ism was hemolytic Staph. aureus. 


ETIOLOGY 


Trauma and infection elsewhere in the body appear to be the chief factors which 
ptedispose to development of this disease. 

The ratio was about equal in the staphylococcus and streptococcus groups; in 33 cases 
injuty appearing to be the attributable cause, while in 41 cases it was noted that infection 
was present elsewhere in the body. 

Cellulitis, tonsilitis, furunculosis, upper respiratory infection, abscess, and pneumonia 
were the commonest offenders. In 64 cases the origin of the illness was indefinite and 
therefore classified as unknown. These findings are shown in Figure 1. 


BACTERIOLOGY 


The identification of the offending organism was ascertained by blood culture, culture 
of the pus encountered at operation, aspiration of soft part swelling, and in a few cases 
by aspiration of a joint contiguous to an area of metaphyseal infection. In a few doubtful 
cases the nose and throat culture was allowed to influence the decision concerning the 
causative bacteria. 

Figure 2 shows the distribution of cases according to bacteria. There were 82 cases 
due to hemolytic Staph. aureus, in 40 (approximately 50%) of which the blood culture 
was positive. Of the 27 cases of infection due to hemolytic str., 13 cases had positive 
blood streams—the ratio being identical with that of the staphylococcus group. Pneu- 
mococcus was cultured three times, salmonella infections twice, and gonococcus infection 
diagnosed once on the basis of a high complement fixation titer where no pyogenic 
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NO. OF ETIOLOGY 


CASES 3 
50_ EHem. Staph. Aureus Cases on 


40|. dem. Strept.Cases 














30L 
20} fe I7 
1oL E 
Trauma Infection Uncertain 
or Unknown 


Fic. 1 


organism could be grown from the pus. There was no growth in 12 cases, and in 11 
cases no culture was possible because of the absence of indication for surgery. In these 
11 cases the blood was sterile, but the diagnosis was established by the clinical course 
and the X-ray findings. 

Bony SITE 


Table II portrays the distribution of infections throughout the skeleton. Although the 
femur, tibia, and humerus, in that order, are most commonly affected, nearly every bone 
in the body is represented. In 24 cases, or 17% of the total cases, more than one bone was 
involved. 

NO. OF BACTERIOLOGY 
CASES 


100... 
Hem. Staph. Aureus Cases 


Hem. Strept. Cases 











50 
Pneumococcus (3) 
fA 4 6_ | Typhosus (1) 
[15 Paratyphosus (1) 
No Growth No Culture G. C. (1) 


Taken 
Fic. 2 
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TABLE II 


Bone S1tE—AcuTE HEMATOGENOUS OSTEOMYELITIS 














Number of cases 








Femur 44 
Tibia 34 
Humerus 28 
Fibula 11 
Calcis 8 
Radius 7 
Clavicle 7 
Ulna 6 
Astragalus 5 
Pubis 4 
Innominate, Maxilla, Mandible, Metatarsal 3 each 
Metacarpal, Tarsus, Patella 2 each 
Frontal, Parietal, Occipital, Scapula, Ischium, Cervical vertebrae, Dorsal 

vertebrae, Lumbar vertebrae 1 each 
Multiple Bones 24 

AGE 


The age of the patient at time of onset of the disease is diagrammatically shown in 
Figure 3. Whereas 70% of the patients with streptococcal infections (19 out of 27), 
were under three years of age, in the group with staphylococcal infections 60% (77 out 
of 111), were over three years old. This correlates well with the experience of Green* 


NO.OF AGE AT ONSET 
CASES 
50 


40L Hem. Staph. Aureus Cases 
30L 29 Hem. Strept. Cases 
20 














10 7 
By 

Under “s 

| yr. yrs. 


at the Children’s Hospital in Boston who found that acute osteomyelitis in children under 
two years of age was caused by a streptococcus infection in 63% of the cases; whereas, 
in the group over two years of age the causative organism was usually staphylococcus. 
Green also emphasized the relative benignity of the streptococcal cases (provided the 
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child did not succumb to overwhelming sepsis in the early stage of his illness) with the 
chronic nature of the staphylococcus-infected cases, emphasizing brief versus long dura- 
tion of illness, rapid versus slow wound healing, infrequent versus frequent sequestration, 
rare versus Common recurrence, and complete healing versus residual sclerosis of bone 
with long-drawn-out and repeated sequelae. 


DURATION OF SYMPTOMS 


Immediate diz;:10sis and rapid institution of treatment are essential to the prevention 
of chronic bone changes, with prolonged illness, draining sinuses, sequestration, and re- 
currence of the disease. It is significant, therefore, that 56 patients in the group with 
staphylococcal infections did not enter the hospital until after a week had elapsed fol- 
lowing onset of symptoms. Of the 43 patients first seen during the first week, roughly 
half were admitted from the fourth to the seventh day, hardly early enough to have 
prevented the bony infection from making good headway. In the group with streptococ- 
cal infections the record was more favorable, a larger proportion of cases being observed 
in the earlier stages of the illness, which may have been a factor in the lower mortality 
and chronicity rate. (See Figure 4.) 



















NO. OF DURATION OF SYMPTOMS 
CASES 
50_ 
43 Hem. Staph. Aureus Cases 
40OL £ , 
- ZHem. Strept. Cases 
30L % 
201. a 
lol. [4 10 
Bs 4 4 ' 
ay t1 ZA rd Q 
Less than I-2 More than Unknown 
| wk. wks. | mo. 





On the basis of duration of symptoms and X-ray findings on admission, the cases were 
further classified as to whether they were acute or chronic at the time treatment at Babies 
Hospital was instituted. In the group with streptococcal infections 5 cases were termed 
chronic and 22 acute, a ratio of approximately 1 to 4; whereas, in the group with 
staphylococcal infections the numbers were 57 chronic and 74 acute, or a ratio of 1 to 2. 
This would appear to be further confirmation of the tendency of staphylococcal infec- 
tions to be of longer duration and greater chronicity than the streptococcal ones. 


X-RAY 


Roentgenograms were obtained almost always within the first three days of admission and 
at suitable intervals thereafter. In 11 cases no X-ray changes were ever demonstrated, 
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but in these it is thought that the infections responded with such promptitude and suc- 
cess to penicillin that there was no time for roentgenographic changes to deveiop. 

X-ray findings were positive in 111 cases, negative in 11, and in 16 cases were un- 
certain. 


DIFFERENTIAL DIAGNOSIS 


Osteomyelitis should be suspected in any acutely ill child demonstrating a sensitive 
extremity. To be differentiated are soft part abscess adjacent to but not involving bone, 
suppuration in a neighboring joint, bone tumor (particularly Ewing’s tumor), hemophilia, 
tuberculosis, syphilis, and scurvy. The latter two are sometimes diagnosable by history, 
multiplicity of lesions and X-ray, and tuberculosis can usually be excluded without difh- 
culty. A rapidly growing bone tumor can, however, closely simulate osteomyelitis. 


TREATMENT 


The treatment of acute pyogenic osteomyelitis is first and foremost “the treatment of 
the. individual.” Restoration of fluids, electrolytes, and proteins, and immobilization of 
the extremity to relieve pain, are measures of great importance in the first few hours of 
treatment. At the same time penicillin should be begun, preferably by vein for the first 
few hours, and administered in large doses. Although success has been reported using 
penicillin in dosages of 15,000 to 25,000 units every three hours, we believe that for 
the first two or three days or at least until the infection is under control and on the 
down grade, doses of 50,000 to 100,000 units are indicated every three hours. Although 
several patients treated with sulfa drugs in the early 1940’s responded dramatically and 
went on to permanent cures, the response to penicillin has been even more gratifying, 
and the latter agent is now the drug of choice. Patients who are extremely ill when first 
seen are probably best treated by using both intravenous sulfadiazine and penicillin 
together. 

It is difficult to analyze the results of treatment in a numerical fashion because of the 
number of variables involved. Age of the patient, duration of the disease before onset 
of the treatment, virulence of the organism and its susceptibility to penicillin, and re- 
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sistance of the host are among the variables which make comparisons of treated cases 
treacherous. Certain principles, however, can be deduced which seem valid. 

Treatment should be directed toward arresting or aborting the infection in the very 
earliest stages of the illness, before thromboses of bone vessels and “locking up” of 
organisms in bones destined to become necrotic occur. Surgical drainage in the early 
stages will not alter the course of the disease. It is doubtful if any of the drainage proce- 
dures, such as bone drilling, the making of a “window,” or even fairly radical osteoto- 
mies, provides adequate drainage to all parts of the infected bone. Nor can it undo the 
thrombotic vascular changes and necrosis already present in microscopic ateas of bone. 
Once soft part abscess has formed, however, drainage is in order. Likewise once the 
situation has stabilized in the bone, and the clinical and X-ray picture suggests a sub- 
periosteal, cortical or medullary abscess which is not regressing, drainage will be necessary. 

The most difficult cases, aside from those which are rapidly fatal despite all forms of 
treatment and go on to generalized sepsis with metastatic abscesses, are those which are 
chronic when first seen. These patients have already been subjected to surgical drainage. 
They present sclerosis of bone, sequestration and often draining sinuses. Sometimes they 
will rapidly subside following bed rest, immobilization, and penicillin. But where such 
therapy gives only transient relief, the best results in this series have followed radical 
ostectomy, with extensive removal of all involved bone, the use of penicillin, and im- 
mobilization for suitably long periods. Aspiration of soft part abscesses followed by 
instillation of penicillin is often effective and may obviate surgical incision. At all events, 
the goal of treatment should be the thwarting of further spread of infection in the earliest 
or “cellulitic’’ phase, with later on sterilization of the pus and necrotic bone. There is 


TABLE III 


RESULTS OF TREATMENT 
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good evidence that small areas of necrotic bone, once the infection has been overcome, 
can undergo organization and complete healing. But this end can be attained only by the 
most intensive penicillin treatment in the very earliest stages of the illness. The types of 
treatment used are tabulated in Figure 5. 


RESULTS 


Results of treatment are summarized in Table III. Of the cases treated by surgery 
only, 37% healed completely without sequelae; in contrast to an equal number treated 
by chemotherapy only, in which the number healed was 71%. The mortality rate of the 
surgically treated cases was 13%; of those receiving chemotherapy, 2.6%. These figures 
include patients in whom the disease was already chronic at the time of their admission 
and in whom, therefore, a less favorable result could be anticipated than in the “acute” 
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previously untreated patients. In Figure 6 are shown the results when bacteria alone are 
considered ; a much higher percentage of streptococcus cases healing than staphylococcus 
ones. 

The total days of hospitalization are summarized in Figure 7. The staphylococcus and 
streptococcus cases being classified as to whether they were treated by surgery alone, 
chemotherapy alone, or a combination of the two. Attention is called to the paucity of 
streptococcal cases which become chronic as compared to the large number of staphylococ- 
cal cases whose hospitalization exceeded two months. Secondly, of those patients treated by 
chemotherapy alone, 31 were discharged during the first 60 days, and only 8 required 
a longer period. 

DEATHS 
Table IV summarizes the 11 deaths, showing an overall mortality rate of 8%. 


Only the last one of these 11 cases was treated by chemotherapy. This patient received 
1.6 gm. sulfadiazine and 190,000 units of penicillin before his death on the fifth day, 
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TABLE IV 
DEATHS 
: : Septi- 
Year Age Organism pee Bone Remarks 
1930 9 yrs. hem. Staph. aureus Yes Tibia 
1931 11 yrs. hem. Staph. aureus Yes Tibia Metastatic abscesses 
1931 24 mos. hem. Staph. aureus Yes Ulna Metatastic abscesses 
1932 5 wks. hem. Staph. aureus Yes Maxilla 
1932 7 yrs hem. Staph. aureus Yes Femur Overwhelming sepsis 
1934 7 wks. hem. Staph. aureus Yes Clavicle Overwhelming sepsis 
1935 9 yrs. hem. Staph. aureus Yes Femur Metastatic abscesses 
1935 12 yrs. hem. str. Yes Tlium Pulm. emb. & abscesses 
1936 2 wks. hem. Staph. aureus Yes Skull Metastatic abscesses 
1937 11 mos. hem. Staph. aureus Yes Clavicle Metastatic abscesses 
1941 34 yrs. hem. str. Yes - Humeri Died in 5 days despite 
penicillin 





dosages which were inadequate according to current conception. The 53 cases which fol- 
lowed this one have been treated without fatality. 

Of the 41 cases under one year of age there was a mortality rate of 12%. In the 97 
cases over one year of age the rate was 6%. 


SUMMARY 


One hundred and thirty-eight cases of acute osteomyelitis admitted to Babies Hospital 
between 1930 and 1946 are the subject of this report. An unexpected number of cases 
resulted from infection by hemolytic str. The behavior of hemolytic Staph. aureus is 
compared to hemolytic str. in osteomyelitis. Mortality is greatest with extreme youth, 
chronicity least with youth. 
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Massive doses of penicillin in the earliest stages of the disease constitutes the treatment 
of choice and emphasis should be on the “treatment of the child,” rather than treatment 
of the bone. Surgery should be postponed in the early stages and used later only to drain 
abscesses of the soft parts or abscesses of the bone which are well localized and not 
regressing. 

The treatment of chronic osteomyelitis is an entirely different problem. Radical te. 
moval of diseased bone and sinuses with primary closure of the wound is the treatment 
of choice. Immobilization, penicillin, and obliteration of dead spaces by the use of muscle 
and skin grafts are important adjuncts to success. 
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SPANISH ABSTRACT 


Osteomielitis Aguda Hematogena 


Ciento treienta y ocho casos de osteomielitis aguda fueron admitidos en el Baby’s Hospital entre 
1930 y 1946, y son ellos el sujeto de este reporter. Un inesperado nimero de casos se debieron a la 
infeccién por streptococos hemoliticos. El comportamiento del estafilococos hemolitico aureus es 
comparado al streptococos hemolitico en la osteomielitis. La mortalidad es mayor mientras mas joven 
es el nifio, las formas cronicas son menos frecuentes mientras mas pequefio es el nifio. 

Dosis masivas de penicilina en la mas temprana etapa de la enfermedad, constituyen el tratamiento 
de eleccion y sobre este punto debe hacerse un gran enfasis, con relacién al tratamiento de las lesiones 
oseas. La intervencién quirurjica debe ser pospuesta en los estadios iniciales y usada solamente 
despues para aquellos casos en que sea necesario drenar abcesos de partes blancas u oseas en los 
que se haya localizado la secresién purulenta no reabsorbiendose por tratamiento medico. 

El tratamiento de Ja osteomielitis cronica constituye un problema enteramente diferente. La 
remocién quirurjica del hueso enfermo con sutura primaria de la herida es el tratamiento de 
eleccién. La inmovilizacién, la penicilina, y la obliteracién de los espacios muertos por el uso de 
miusculo e injertos de piel son elementos que se agregan al exito de su tratamiento. 
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SUBFASCIAL ABSCESSES OF THE ABDOMINAL 
WALL IN CHILDREN 


By J. ROBERT BowMAN, M.D. 
Johnson City, Tenn. 


BSCESSES of the abdominal wall in children are common in a large surgical clinic, 
and in general offer no diagnostic or therapeutic problem, for their origin and 
identity are obvious and their treatment is simple. However, abscesses that localize deeply 
within the abdominal wall are slowly manifested and frequently escape early recognition. 
The records of ten children having subfascial or deep abscesses of the abdominal wall 
have been selected from the files of the Surgical Service of the Boston Children’s Hos- 
pital for study and analysis. This review offers a method of early and positive recognition 
of such abscesses which will facilitate and simplify their treatment, and shorten the hos- 
pital course of children so affected. 
The term “‘subfascial abscess’ in this study is used to denote any infection localized 
beneath the level of the fascia of the external oblique muscle or the anterior rectus fascia. 


CASE REPORTS 


Case 1. A. F., a white female infant seven months of age, had been entirely well until seven days 
before admission, when irritability, drowsiness, pallor, and pain on handling were observed. The 
mother found a mass the size of “one-half a small orange” in the right upper quadrant of the 
abdomen two days before entry. No fever had been detected. 

Physical examination: Temperature 38.0° C. There was a bulge in the right upper quadrant of 
the abdomen over which the superficial veins were dilated. On palpation, the mass was 5 X 5 cm., 
firm, not tender, not fluctuant, was slightly movable, and irregularly outlined. Roentgenogram of 
the abdomen revealed a poorly defined mass in the right upper quadrant involving either the 
abdominal wall or lying just beneath it. 

Preoperative diagnoses considered were: (1) hematoma of the abdominal wall, (2) hydro- 
nephrosis, right, infected, (3) tumor of the right kidney, and (4) choledochal cyst. 

Treatment: An incision was made over the presenting mass and 15 cc. of pus were evacuated 
from an abscess situated beneath the external oblique muscle. A culture of the purulent material 
grew Str. hemolyticus. 

Case 2. R. S., an 8842 year old, white male had been well until ten days previous to entry when 
he complained of pain in the left groin and walked with.a “limp.” Left abdominal pain associated 
with vomiting and “fulness” in the left flank were observed for two days. He had been afebrile. 
Roentgenogram of the abdomen showed a calcified mass of glands overlying the lower lumbar and 
sacral regions. 

Preoperative diagnosis was: tuberculous abscess involving the left abdominal wall and com- 
municating with an intra-abdominal focus. 

Treatment: An exploratory laparotomy was performed and the abdominal organs found normal. 
There was considerable thickening of the peritoneum underlying the mass in the left abdominal 
wall. Eight days later an incision was made directly over the mass and an abscess, involving the 
internal oblique and transversalis muscle and extending toward the left flank, was evacuated. 
Staph. aureus was cultured from the pus. 

Case 3. M. DiN., a white female 342 years of age, had been well until seven months before 
hospitalization when she became listless and had a low-grade fever of a few days’ duration. A 
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“tumor” was palpated in the left abdominal wall. Poultices were applied to the area and the 
“tumor” slowly subsided. She remained well thereafter until one month previous to admission 
when she developed anorexia with weight loss. Five days preceding entry, the “tumor” recurred 
and was. moderately tender and painful. She ran a low-grade fever. 

Physical examination: Temperature 38.3° C. There was moderate pallor of the skin and mucous 
membranes. On the left side of the abdomen a mass extended from the costal margin to the iliac 
crest. It was firm, smooth, not tender, and moved with the abdominal wall. 

Preoperative diagnoses considered were: (1) malignancy of the abdominai wall, (2) abscess of 
the abdominal wall, (3) kidney tumor, left, and (4) mesenteric cyst. 

Treatment: an exploratory incision was made over the mass and a thick-walled abscess beneath 
the external oblique muscle was evacuated. Staph. aureus were grown from the purulent material. 

Case 4. R. G., white male, 5%2 years of age, had been well until three months before entry 
when he first had general malaise and anorexia. These symptoms persisted until ten days preceding 





Fic. 1. Case 4. Showing excised portion of abdominal wall containing fibrotic mass. Note the 
central abscess cavity surrounded by the thick fibrous capsule. 


admission when in addition he had left flank pain, and on the day of entry a “lump” was felt in 
the left side of the abdomen. History of fever was not elicited. 

Physical examination: Body temperature 38.1° C. There was a slight pallor of the skin, mucous 
membranes, and nail beds. A moderately tender, firm, movable mass, apparently within the ab- 
dominal wall, extended from the left flank anteriorly to the iliac crest. No redness of the overlying 
skin or increase in local temperature was observed. Roentgenogram of the abdomen revealed 
fullness of the left flank representing an extraperitoneal mass, An intravenous urogram was normal. 

The preoperative diagnosis considered was: tumor of the abdominal wall, type undetermined. 

Treatment: The mass was excised from the left abdominal wall. It involved the internal oblique 
and transversalis muscles and was so firmly adherent to the peritoneum that a 2.5 cm. square of the 
latter was removed. 

Pathology report: The specimen measured 6 X 5 X 2.5 cm. and included all layers of the 
abdominal wall beneath the skin. On sectioning (Figure 1) there was a central cavity measuring 
2 X 0.8 cm., containing greenish yellow, mucopurulent material from which staphylococci were 
cultured. The histologic picture was that of an acute and chronic inflammatory reaction, spreading 
along the aponeurotic layers and blood vessels of the abdominal wall. 

Case 5. J. B., an 8%2 year old, white male had been well until four days before admission when 
he began “running a low-grade fever” and complained of pain in the left lower abdominal region. In 
this area, the mother found a “lump,” the “size of an egg” with skin redness, shortly before entry. 
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Physical examination: Body temperature 37.7° C. There was a 3 X 2 cm. mass in the left lower 
quadrant of the abdomen at the linea semilunaris. It was firm, irregular in outline, moderately tender, 
without redness of the overlying skin, and seemed to be attached to and moved with the deeper por- 
tion of the abdominal wall. 

Preoperative diagnoses considered were: (1) spigelian hernia and (2) abscess of the abdominal 
wall. 

Treatment: Ani exploratory incision was made over the mass. Beneath the external oblique fascia, 
an abscess was entered and 15 cc. of odorless pus evacuated. The culture grew Staph. aureus. 

Case 6. E. V., a 2% year old, white male had been well until seven days before admission when a 
“swelling” was observed in the left upper abdomen. The ‘‘swelling’”’ did not change in size although 
it grew tender two days before hospitalization. He was fussy and irritable and ran a slight fever. 

Physical examination: Body temperature 37.7° C. In the left upper quadrant of the abdomen a 
firm, moderately tender, irregularly outlined 5 % 6 cm. mass was found. It involved and moved 
with the abdominal wall. There was increased local temperature without apparent edema or redness 
of the skin. 

Preoperative diagnoses considered were: (1) infiltrating tumor of the abdominal wall, and (2) 
abscess of the abdominal wall. 

Treatment: Poultices were applied to the area for four days. An incision was made over the mass 
revealing a thick, fibrotic “tumor” beneath the external oblique muscle, in the center of which an 
abscess. Cavity was discovered. A few cubic centimeters of grumous material were curetted out and 
on culture grew Staph. aureus. 

Case 7. B. S., white, male, 3%2 years of age, at the age of three weeks had a pyloromyotomy 
performed for congenital hypertrophic pyloric stenosis. The postoperative course was complicated by 
an “infected and granulating wound” for a period of three weeks. Thereafter, the child had been 
well until four months previous to admission, when the mother first observed a “lump” to the right 
of the old operative scar. There were no associated symptoms and the “lump” gradually subsided 
during ‘the following month. Two weeks before entry, the “lump” reappeared and progressively 
increased in size. It was moderately tender and painful. The child ate poorly. He had had no fever 
until the day of admission. 

Physical examination: Body temperature 39.2° C. To the right of a high, right, rectus scar, 5 
cm. in length, a mass 6 cm. in diameter elevated the skin. It was irregular in outline, somewhat 
nodular and firm, without fluctuation. Tenderness on palpation was elicited but no redness of the 
skin was noted. Lateral roentgenogram showed an indefinite mass involving the right upper 
quadrant of the abdominal wall which was compatible with a soft tissue inflammatory reaction. 

Preoperative diagnoses considered were: (1) abscess of the abdominal wall, (2) foreign body 
in the abdominal wall, (3) incisional hernia, and (4) malignancy of the abdominal wall. 

Treatment: The mass was treated with poultices for three days. Then an exploration was done. 
The right rectus muscle was friable and necrotic over a distance of 6 cm. A culture grew Staph. 
aureus. 

Pathology report: Degeneration of muscle with chronic inflammation. There was no foreign body 
reaction. 

Case 8. N. L., a white male 4%2 years of age, had no previous infection and was well until he 
suddenly complained of pain in the right flank one month before admission. A “swelling” appeared 
in this area shortly afterward and slowly subsided in a week. Two weeks preceding entry similar 
symptoms of pain and a “swelling” involved the left flank. This time, the ‘swelling’ steadily en- 
larged and grew moderately tender. The child had eaten poorly and had had no fever. 

Physical examination: Body temperature 37.2° C. The skin artd mucous membranes were moder- 
ately pale. Over the anterolateral aspect of the left abdomen, there was a firm, irregular, slightly 
movable, non-tender mass, measuring 6 X 5 cm. which involved the deeper portion of the 
abdominal wall. Intravenous urogram was normal. However, the survey roentegenogram showed 
a poorly defined soft tissue mass in the left anterolateral abdominal wall. The mass appeared to be 
non-reactive and its identity was uncertain. The roentgenologist observed: “It could represent a neo- 
plasm or inflammatory reaction lying extraperitoneally in the abdominal wall.” 

Preoperative diagnoses considered were: (1) abscess of the abdominal wall, and (2) neoplasm 
involving the abdominal wall. 
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Treatment: The mass was excised. It was found lying on and intimately adherent to the peri- 
toneum. In order to remove it completely a small section of peritoneum had to be resected. During 
the latter part of the operation, an abscess cavity was opened and a small amount of thick, greenish- 
yellow pus escaped. The culture was positive for Staph. aureus. Secondary closure of the skin and 
subcutaneous tissues was done. 

Pathology report: Necrotic muscle cells infiltrated with polymorphonuclear neutrophilic leuco- 
cytes, large mononuclear cells, lymphocytes, and eosinophilic leucocytes. Acute and chronic inflam. 
matory reaction surrounded numerous small abscesses containing clusters of gram positive cocci. 
The process was of some duration. 

Case 9. L. S., a white female 1%2 years of age had several episodes of urinary frequency 





Fic. 2. Case 9. Photomicrograph (H & E X 130) showing a section of the abscess wall. Note the 
dense, fibrous tissue with heavy inflammatory infiltration, and the irregular spread of the infection. 


apparently without discomfort or fever. No definite history of urinary infection could be elicited. 
Ten days before admission, she received a blow on the lower abdomen. At this time the parents 
found a non-tender “lump” below the umbilicus the “‘size of a large walnut.” No discoloration of 
the skin was observed. Vomiting and irritability on handling were present the day of entry. 

Physical examination showed an extremely irritable female infant, who preferred holding the 
thighs flexed upon the abdomen. Body temperature 37.5° C. A mass 3.5 cm. in diameter was situ- 
ated below the umbilicus and just to the right of the midline of the abdomen. It was firm, irregular 
in outline, and questionably tender. It appeared to move with the right rectus muscle. There was 
no redness of the skin or increase in local temperature. 

Laboratory data: Urinalysis showed rare white blood cells in a catheterized specimen, and a 
culture was positive for a moderate number of Staph. albus and Str. fecalis. Lateral roentgenogram 
of the abdomen showed swelling of the abdominal wall below the umbilicus without encroachment 
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upon the abdominal contents: markings between skin, fat, and muscle had been obliterated. A 
cystogram was normal. 

Preoperative diagnoses considered were: (1) abscess of the abdominal wall, and (2) urachal 
cyst, infected. 

Treatment: Mass was explored and beneath the right rectus muscle a thick, fibrous-walled 
abscess evacuated. It lay on the peritoneum and had no connection with the umbilicus or the 
urinary bladder. 

Grayish, grumous material was curetted from the abscess and Staph. aureus grew on culture. A 
portion of the abscess wall was excised for biopsy. 

Pathology report: The specimen measured 1 X 0.4 cm. Histologic study (Figure 2) revealed a 
dense, fibrous tissue in which there was a heavy infiltration of small round cells and occasional 
polymorphonuclear neutrophilic leucocytes. The infiltration extended into the muscle tissue in an 
irregular manner. 

Case 10. M. B., a white female, 2!%2 years of age, ten days prior to entry, showed a “swelling 
below the navel’”’ which “felt like the end of a pear.” No umbilical infection or discharge had 
been observed. Although the “‘swelling’” subsided somewhat in size, it grew tender before 
admission. The child had no urinary complaint and was afebrile. 

Physical examination revealed a healthy girl who lay in bed with the thighs flexed. Body tem- 
perature was 37.0° C. There was a fullness of the abdomen just below the umbilicus and to the 
left of the midline, that on palpation proved to be a firm, irregularly outlined, tender mass measur- 
ing 6 cm. in diameter. It seemed to be attached to the posterior aspect of the left rectus muscle 
with which it moved, There was no redness or edema of the skin and no increase in local temperature. 
Lateral roentgenogram of the abdomen showed a poorly: defined soft tissue mass of muscle density 
just below the umbilicus. A cystogram was normal. 

Preoperative diagnoses considered were: (1) abscess of the abdominal wall, and (2) urachal cyst, 
infected. 

Treatment: The child was given large doses of penicillin and sulfadiazine for four days. Then 
the area was explored and a thick-walled abscess found beneath the left rectus muscle, attached to 
the peritoneum. The latter was opened inadvertently and through the aperture the omentum could 
be seen adhering to the area underlying the abscess. The abscess cavity was about 1 cm. in 
diameter and contained thick pus which failed to show any growth of bacteria on culture. 

Pathology report: A portion of the abscess wall was composed of dense, acellular, fibrous tissue, 
exhibiting focal hemorrhages, granulation tissue with lymphocytic, polymorphonuclear neutrophilic 
and eosinophilic infiltrations. The picture was that of a low-grade inflammatory reaction, probably 
a subsiding infection, without evidence of anaplastic changes. 


ETIOLOGY 


The etiologic organism in eight of the ten cases was Staph. aureus; one case (Case 1) 
resulted from Str. hemolyticus, and another case (Case 10) showed no growth on culture. 
In the latter case, the child had been given a course of penicillin and sulfadiazine therapy, 
preoperatively, that might have sterilized the abscess. The location of these abscesses, with- 
out a history of antecedent local infection (except Case 7) or trauma, suggests a hema- 
togenous origin. Trauma seems to be coincidental and serves merely to attract attention 
to the lesions. 


PATHOLOGY 


The abscesses are situated deeply within the abdominal wall, most of them being 
properitoneal, although the inflammatory reaction can involve all the tissues beneath the 
superficial fascia (Figure 1). The peritoneum is not penetrated but thickens as a bulwark 
guarding the celomic cavity against infection. In one instance (Case 10), of the four 
cases in which the peritoneal cavity was opened (Cases 2, 4, 8, and 10) the omentum was 
loosely adherent to the peritoneum beneath the abscesses. 

A study of gross and microscopic sections of the abscesses and their surrounding in- 
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flammatory reactions helped to clarify and explain the physical characteristics noted on 
examination—the irregular margins, the firm tumor-like consistency, the absence of 
fluctuation, and the lack of inflammation of the skin. 

The abscess cavity ordinarily is not large. While a few contained 15 to 30 cc. of pus, 
most of them measured 1 to 2 cm. in diameter. Numerous smaller abscesses or foci of 
infection lie within the encompassing, thick, fibrotic wall. The infection spreads in an 
irregular manner along the blood vessels and the aponeurotic layers of the abdominal 
wall; anteroposterior extension except through the perivascular spaces, being limited by 
the fascial layers and the peritoneum respectively. Pseudopod-like projections of infection 
provoke an acute inflammatory response characterized by the outpouring of polymorpho- 
nuclear neutrophils, the growth of fibroblasts, and focal hemorrhages, and as chronicity 
supervenes round cell infiltration and fibrous tissue largely replace the acute process and 
limit the infection. Hence, the almost stony hard lesions with irregular outlines are 
formed. 

HisTORY AND SYMPTOMS 


In general, the past history does not contribute to the clinical picture, even though sub- 
fascial or deep abdominal wall abscesses in most cases must be of hematogenous origin. 
No instances of severe upper respiratory infections, skin diseases as impetigo and furuncu- 
losis, or illnesses with bacteremia, could be correlated with the abscesses herein reported. 
One abscess (Case 7) occurred some 314 years after an infected pyloromyotomy wound, 
and it is possible the bacteria had been dormant during the interim. 

The duration of symptoms has varied from a few days to seven months. The child 
manifests the usual reactions to acute and chronic low-grade infection, as malaise, anorexia, 
weight loss, mild anemia, slight fever; and, when the abscess is apparent, local pain and 
tenderness. 

PHYSICAL EXAMINATION AND LABORATORY DATA 


Any quadrant of the abdominal wall can be involved. Regardless of the location, there 
is an elevation of the skin with a break in the normal contour that on palpation proves 
to be a firm, flat tumor with irregular margins, moving slightly with the abdominal wall ; 
tenderness may be elicited but redness of the skin and fluctuation are usually absent. 

The leukocytes are elevated moderately and the differential count invariably shows a 
preponderance of the polymorphonuclear neutrophilic leukocytes—a constant reaction and 
characteristic finding in deep abdominal wall abscesses, even though all other evidences 
of infection may be lacking. The sedimentation rate might be as informative although 
unfortunately none was done in this series of cases. 


ROENTGENOGRAPHY 


Roentgenograms are essential when the phlegmon localizes near osseous structures, as 
the costal margins and ilia, to rule out osteomyelitis; when situated suprapubically to 
differentiate by cystograms infected urachal cysts; and when in those rare instances survey 
films of the abdomen, gastro-intestinal series, barium enemata, and intravenous urograms 
are required to eliminate intraabdominal foci and tumors. 


DIFFERENTIAL DIAGNOSIS 


1. Malignant neoplasms of the abdominal wall are rare in children, whereas benign 
tumors are common. Desmoid tumors? are seen occasionally but are much more common 
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in young adults. They tend to involve the anterior rectus fascia below the umbilicus 
and are broad, flattened, firm, non-tender, painless tumors with indefinite borders. There 
is no general or local inflammatory reaction. 

Hemangiomata, lymphangiomata, and lipomata present entirely different clinical pic- 
tures from that of an infectious process. 

Exploration with biopsy may be necessary in doubtful cases. 

2. Infected urachal cysts*»* are to be considered when the abscess appears below the 
umbilicus deep in the midline of the abdomen. Lateral cystograms aid in the differentia- 
tion. Such infections are more common in later life and frequently have associated 
umbilical inflammation or discharge and/or cystitis with pyuria. At operation, the demon- 
stration of a connection between the abscess and the umbilicus or the urinary bladder, and 
the recovery of similar micro-organisms from these sources, serve to make the diagnosis 
even though the anatomic landmarks of the urachal cyst have. been obliterated by infec- 
tion. 

Cases 9 and 10 presented abscesses below the umbilicus and to the right and left of 
the midline respectively, Heart-shaped spaces beneath the rectus sheaths with bases 
above at the umbilicus have been described by Fischer.* He and Heurtaux® have reported 
abscesses in these spaces and noted the tendency of the patient to flex the thighs on the 
abdomen—a sign observed in Cases 9 and 10. 

3. Hematomata usually are related to trauma and frequently exhibit some discoloration 
of the skin or subcutaneous tissues. 

4. Burrowing abscesses from intra-abdominal or distant foci and abdominal tumors 
are eliminated by a careful history and physical examination aided by roentgenography and 
laboratory studies. 


TREATMENT 


Incision and drainage of the abscess, with the employment of chemotherapy as indicated, 
is the only treatment required. Occasionally, the surgeon will be amazed on encountering 
so thick a fibriotic lesion, suspecting a tumor. However, as he explores further, the true 
nature of the process is disclosed. 


SUMMARY 


Ten cases of deep or subfascial abscesses of the abdominal wall in children have been 
presented. 

The diagnosis rests upon the finding of a firm, irregular, non-fluctuant, usually non- 
tender mass, moving with and involving the deeper or subfascial portion of the abdominal 
wall, and accompanied by a leucocytosis with an increase of the polymorphonuclear 
neutrophilic leucocytes in the differential count. 

The infectious agent is usually Staph. aureus. The differential diagnosis is considered 
and the treatment indicated. 
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SPANISH ABSTRACT 


Abcesos Subaponeuroticos de la Pared Abdominal en el Nifio 


Diez casos de abcesos profundos o subaponeuroticos de la pared abdominal en el nifio han sido 
presentados. El diagnostico se asienta por el hallazgo de una firme y regular, no fluctuante, usualmente 
no muy sensible dolorosa masa que se mueve profundamente en la pared del abdomen acompafiada 
por leucocitosis con notable aumento de los polimorfos nucleares neutrofilos com-probables por el 
hemograma. 

El agente infeccioso causable es generalmente el estafilococos aurius. Se hacen consideraciones 
sobre el diagnostico diferencial y el tratamiento indicado correspondiente. 


610 Hamilton National Bank Bldg. 





col 


ou 
tui 


ha 


an 
of 


fre 


los 
bir 


or 











THE WOLFF-PARKINSON-WHITE SYNDROME 
IN AN INFANT 


By Ju.ius B. RICHMOND, M.D., HERBERT R. Moore, M.D., 
AND IRWIN R. CALLEN, M.D. 
Chicago, Ill. 


ONSIDERABLE attention has been directed recently to a disturbance of cardiac 
mechanism characterized by a short PR interval, prolonged and deformed QRS 
complexes, and a tendency to paroxysmal tachycardia occurring in healthy individuals 
which has come to be known as the Wolff-Parkinson-White syndrome, Although numer- 
ous comprehensive publications’? concerning the syndrome have appeared in the litera- 
ture, until recently none of the reports have shown that it occurs in infants. Several have 
mentioned that the syndrome may occur at any age and Littman and Tarnower® state it 
had not been observed in infancy. Kimball and Burch,® however, report its occurrence in 
an infant. We wish to record our observations of an infant who presented unusual features 
of the syndrome which may help to explain some of its controversial aspects. 


CASE REPORT 


E. C., a 414 month old white female infant was admitted because of attacks of restlessness and 
fretfulness of a few minutes duration which were accompanied by coldness of the extremities, cyanosis 
of the lips, and dyspnea. Occasionally vomiting occurred during the attacks. There had been no 
loss of consciousness. These episodes had occurred on the average of once every two weeks since 
birth and lasted approximately two days. No correlation could be made with diet, sleeping habits, 
or with the time of day. 

The patient was born spontaneously to a gravida IX. She had been entirely breast fed. A brother 
had died at two years of age of a “streptococcal infection.” Father and mother were living and 
well. 

Physical Examination: The infant was well nourished. Developmental progress, weight, and 
height were normal for age. Pallor was very noticeable and moderate cyanosis of the lips was 
present. Rectal temperature was 38.6° C.; pulse rate was estimated to be about 250/min. and 
rhythm was regular; respirations were 75/min. and extremely shallow. Apex beat of the heart was 
in the fourth intercostal space at the left midclavicular line. No murmurs could be heard. Marked 
pulsations were visible in the epigastrium. The edge of the liver was 7.5 cm. below the right 
costal margin and pulsation was noted on palpation. Extremities were cool. There was slight edema 
of the ankles. 

Laboratory examination: Urinalysis was normal; Hgb. 16 gm./100 cc. blood; hematocrit 39%; 
RBC 6 million/cmm., and WBC 23 thousand/cmm. Electrocardiogram (Fig. 1.) taken at the time 
of admission showed a PR interval: 0.08 sec. and QRS time 0.06 sec. A supraventricular tachycardia 
of the nodal type was present with a rate of 245/min. Following each QRS complex and incorporated 
in the T wave a definite P wave could be seen. 

The patient was given 0.6 cc. tincture digitalis, repeated in six hours. Vomiting occurred after the 
second dose and the tachycardia suddenly ceased. 

An ECG (Fig. 2) on the following day showed a slower rate of 110 and in addition a remarkable 
triad of complexes had appeared and recurred throughout the entire tracing. In Lead I every third 
complex appears prematurely and has some of the characteristics of an auricular premature systole. 
Its bizarre configuration suggests it may be due to either a fusion beat or, based on information 
available concerning the syndrome, it may be due to the traversing of an abnormal pathway. 
The latter appears more probable after considering the later findings. Since the PR interval varied 
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Fic. 1 Fic. 2 


Fic. 1. Supraventricular tachycardia of nodal origin on admission to hospital. (8-28-46). 
Fic. 2. 8-29-46 after admission to hospital and digitalis therapy. 


slightly one might consider either a wandering sinus pacemaker or that the impulse is traversing 
various congenital neuromuscular bundles. 

The next ECG (Fig. 3) was taken nine days later. During this period the patient had recovered 
from symptoms of heart failure and the heart rate had remained normal. She had not received 
digitalis throughout this period. This tracing is typical of the Wolff-Parkinson-White syndrome. 
Rate 60/min.; PR interval is short, being 0.06 sec. in some complexes, and the QRS time pro- 
longed to 0.10 sec. in some instances. In addition the ascending limb of the widened QRS complexes 
is slurred, the ST: segment is slightly depressed, and Ts is diphasic. Another interesting feature can 
be observed. On the ascending limb of the T waves another P wave is noted. Undoubtedly this is the 
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P wave of a dropped premature auricular systole. Due to the refractoriness of the accessory pathway 
this impulse was unable to pass through to the. ventricles. This raises the question whether or not 
such premature beats passing through the accessory or the normal pathway might be the initiating 
factor in the production of the tachycardia so frequently seen in this condition. 

To correlate the tachycardia with gastrointestinal activity, the patient was then denied all food 





Fic. 3.. Tracing taken 9-7-46 presenting first evidence of the Wolff-Parkinson-White syndrome. 


for 12 hours when she was given an unusually large feeding. The ECG (Fig. 4A, 4B and 4C) taken 
after the period of food denial shows a rate of 140 with typical Wolff-Parkinson-White complexes, a 
variable PR interval and QRS time. In addition there are some ventricular complexes resembling 
closely premature beats. The variation in the width of these complexes accentuates the possibility of 
several functioning congenital pathways. Such a possibility is supported by the histologic finding by 
Wood, Wolferth, and Geckler” of several congenital pathways and the demonstration of two con- 
genital muscle bundles by Kimball and Burch. The presence of the P wave on the ascending limb of 
the QRS complex in some instances, its variable distance from the commencement of the QRS 
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Fic. 4C 


Fic. 4B 


Fic. 4A. 1:30 p.m. after one day of starvation. 
Fic. 4B. 8:00 p.m. after meal and atropine. 
Fig. 4C. Resumption of supraventricular tachycardia. (9-23-46). 
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Fic. 5A. Paroxysmal supraventricular tachycardia. Fic. 5B. Paroxysmal supraventricular tachy- 
(9-24-46). cardia, (9-24-46). 
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complex in others, plus the variability of the PR interval, would indicate the presence of multiple 
congenital pathways. This tracing also suggests that after an impulse had passed through one of the 
congenital connections it then became refractory for a sufficient time to cause the next impulse to 
travel through an alternate congenital pathway or even the normal pathway. 

After feeding there was no change in the heart rate. Atropine sulphate, .043 mg., was therefore 
given to the patient. The ECG at this time shows no significant change in the rate but a bigeminal 
rhythm (Fig. 4B). The bigeminal rhythm consists of a complex passing through the normal pathway 
followed by an auricular premature systole going through the accessory pathway. This is in contrast to 
the tracing in Fig. 3 where the impulse is blocked. This suggests that the removal of the inhibiting 
effect of the vagus by atropine might have allowed the use of an alternate pathway. 

Four days following the above procedures the patient developed tachycardia spontaneously with a 
rate of 270/min. Symptoms were similar to those noted on admission. Digitoxin, 0.2 mg., was 
administered orally the first day followed by 0.05 mg. every day. On the second day of digitoxin 
administration the cardiac rate decreased to 100/min. An ECG at this time showed some digitalis 
effect and also trigeminal auricular premature systoles. A week later the ECG was made again 
while the patient was still receiving digitoxin and a supraventricular tachycardia of retrograde nodal 
type was found again (Fig. 4C). Following a dose of 0.05 mg. digitoxin each day a slower rate 
developed with a bigeminal rhythm. 3 

On the eleventh day the patient vomited and then developed alternating tachycardia and brady- 
cardia soon after receiving the daily dose of 0.05 mg. digitoxin. The alternating tachycardia and 
bradycardia was demonstrated by physical findings, as well as by the ECG. Figs. 5A and 5B show a 
bizarre picture with episodes of tachycardia, single beats resembling those seen during the tachy- 
cardia, and other slower appearing complexes—all separated by pauses of variable duration. 
Following each episode of tachycardia, or one of its component beats, there is a long pause which 
may be due to the refractoriness of all the neuromuscular conduction tissue. As there are many differ- 
ent appearing Wolff-Parkinson-White type complexes, some of which are undoubtedly premature 
systoles, the possibility of more than one accessory pathway is strongly suggested. 

The alternating tachycardia and bradycardia persisted for two days despite continued dosage of 
digitoxin. Therefore, quinidine sulfate, 20 mg. three times daily, was given for 15 days. Since there 
was no appreciable effect on the alternating cardiac rate at the end of this period, quinidine was 
increased to 30 mg. every six hours and digitoxin was administered concurrently throughout. On 
the first day of the increased dosage of quinidine the pulse rate stabilized below 100/min. with 
only occasional periods of a rate from 112 to 120/min. and remained so up to the time of discharge, 
14 days later. The ECG taken just prior to discharge from the hospital presented no other significant 
change. 


DISCUSSION 


A review of the literature concerning the Wolff-Parkinson-White syndrome reveals that 
the youngest reported case is that of an eight month old imfant with a history of symptoms 
compatible with the condition from two weeks of age. Wood, Wolferth, and Geckler’® 
have reported this syndrome in a 13 year old boy whose history of attacks of paroxysmal 
tachycardia started at the age of two years. Our patient gives additional evidence that this 
syndrome may occur at an early age. 

Accessory auriculoventricular conduction bundles were first demonstrated in both mam- 
malian and human hearts by the extensive studies of Kent.1117 In 1915, Wilson’® ’° 
first presented the clinical description of this condition, but ascribed it to the influence of 
the vagus on the ventricular complex plus some disturbance of conduction through the right 
branch of the A-V conducting system which renders it susceptible to vagal influence. In 
1930 Wolff, Parkinson, and White’ presented 11 cases of the syndrome, which has since 
come to be identified by their names, and described it as a clinical entity, but were unable 
to present a satisfactory explanation of the associated phenomena. However, they did 
state they were able to show structural heart disease only in the two oldest patients. 
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The possibility of an accessory pathway between auricles and ventricles in this syn- 
drome was suggested first by Holzmann and Scherf.2° Wolferth and Wood* gave further 
impetus to this hypothesis and presented additional observations.*? Butterworth?* and 
Butterworth and Poindexter** were able to demonstrate that the syndrome of a short PR 
interval and prolonged QRS complex could be produced in animals by the introduction of 
an artificial pathway. Following this, Wood, Wolferth, and Geckler’® presented a. his- 
tologic study of the heart of a patient who had died during an attack of tachycardia and 
who had shown the typical Wolff-Parkinson-White syndrome. Three neuromuscular con- 
nections between auricles and ventricles were demonstrated in the area examined and 
the authors believed that there might be more, but considered it sufficient to demonstrate 
the presence of accessory pathways in a case of Wolff-Parkinson-White syndrome. Kimball 
and Burch® have added to the evidence of accessory pathways in this condition and have 
indicated that a more detailed histologic report will follow. 

The electrocardiographic data obtained from our patient would seem to support the 
interpretation that accessory conduction pathways are present in this syndrome, and its 
occurrence in early infancy suggests that the condition is congenital in origin. 


SUMMARY 


A case of Wolff-Parkinson-White syndrome in an infant 414 months of age with 
electrocardiographic findings suggestive of several congenital accessory conduction path- 
ways is presented. The age of the patient and the findings lend support to the hypothesis 
that this syndrome is congenital in origin. 


REFERENCES 


1. Wolff, L., Parkinson, J., and White, P. D., Bundle branch block with short P-R interval in 
healthy young people prone to paroxysmal tachycardia, Am. Heart J. 5:685, 1930. 

2. Hunter, A., Papp, C., and Parkinson, J., Syndrome of short P-R interval, apparent bundle 
branch block, and associated paroxysmal tachycardia, Brit. Heart J. 2:107, 1940. 

3. Levine, S. A., and Beeson, P. B., Wolff-Parkinson-White syndrome with paroxysms of ventricular 
tachycardia, Am. Heart J. 22:401, 1941. 

4, Palatucci, O. A., and Knighton, J. E., Short P-R interval associated with prolongation of QRS 
complex, Ann. Int. Med. 21:58, 1944. 

5. Pearson, J. R., and Wallace, A. W., Syndrome of paroxysmal tachycardia with short P-R in- 
terval and prolonged QRS complex, Ann. Int. Med. 21:830, 1944. 

6. Kaplan, G., and Cohn, T. D., Syndrome on auriculoventricular accessory pathway, Ann. Int. 
Med. 21:824, 1944. 

7. Movitt, E. R., Some observations on syndrome of short P-R interval with long QRS, Am. Heart 
J. 29:78, 1945. 

8. Littmann, D., and Tarnower, H., Wolff-Parkinson-White Syndrome, Am, Heart J. 32:100, 1946. 

9. Kimball, J. L., and Burch, G., Prognosis of Wolff-Parkinson-White syndrome, Ann. Int. 
Med, 27:239, 1947. 

10. Wood, F. C., Wolferth, C. C., and Geckler, G. D., Histologic demonstration of accessory 
muscular connection between auricle and ventricle in case of short P-R interval and pro- 
longed QRS complex, Am. Heart J. 25:454, 1943. 

11. Kent, A. F. S., Researches on structure and function of mammalian heart, J. Physiol. 14:233, 
1893. 

12. Ibid., Observations on auriculoventricular junction of mammalian heart. Quart. J. Exper. Physiol. 
7:193, 1913-14. 

13. Ibid., Structure of cardiac tissues at auriculoventricular junction, J. Physiol. 47:17, 1913-14. 

14. Ibid., Right lateral auriculoventricular junction of heart, J. Physiol. 48:22, 1914. 






































15. 
16. 
17. 
18. 
19. 


20. 


21. 


22. 


23. 


24. 


642 J. B. RICHMOND, H. R. MOORE AND I. R. CALLEN 


Ibid., Conducting path between right auricle and external wall of right ventricle in heart of 
mammal, J. Physiol. 48:57, 1914. 

Ibid., Illustration of right lateral auriculoventricular junction of heart, J. Physiol. 48:63, 1914, 

Ibid., Neuromuscular structures of heart, Proc. Royal Soc. London 87:198, 1913-14. 

Wilson, F. N., Production of auriculoventricular rhythm in man after administration of 
atropine, Arch. Int. Med. 16:989, 1915. 

Ibid., Case in which the vagus influenced the form of ventricular complex of electrocardiogram, 
Arch. Int. Med. 16:1008, 1915. 

Holzmann, M., and Scherf, D., Uber Elektrokardiogramme mit verkiirtzer Vorhof-Kammer- 
Distanz und positiven P-Zacken, Ztschr. f. klin, Med. 121:404, 1932. 

Wolferth, C. C., and Wood, F. C., Mechanism of production of short P-R intervals and pro. 
longed QRS complexes in patients with presumably undamaged hearts; hypothesis of an 
accessory pathway of auriculoventricular condition (bundle of Kent), Am. Heart J. 8:297, 
1933. 

ibid., Further observations on mechanism of production of a short P-R interval in association 
with prolongation of QRS complex, Am. Heart J. 22:450, 1941. 

Butterworth, J. S., Experimental production of syndrome of apparent bundle branch block 
with short P-R interval, J. Clin. Investigation 20:458, 1941. 

Butterworth, J. S., and Poindexter, C. A., Short P-R interval associated with prolonged QRS 
complex, Arch. Int. Med. 69:437, 1942. 


SPANISH ABSTRACT 


El Sindrome de Wolff-Parkinson-White en el Nifio 


Los desordenes del mecanismo cardiaco caracterizados por disminucion del espacio P-R prolonga- 
cion y deformidad del complejo Q-R-S y tendencia a la taquicardia paroxistica ocurren en individuos 
sanos constituyendo el sindrome conocido por el nombre de Wolff-Parkinson-White. El caso aqui 
reportado es el segundo de este sindrome ocurrido en un nifio de cuatro meses y medio que mostro 
taquicardia paroxistica intermitentemente observada desde su nacimiento. El trazado electrocardio- 
grafico fue similar a los del sindrome W-P-W y fue tambien sugestivo de algunas conducciones 
neuro-musculares. Esta ocurrencia en el nifio permite aceptar la hipotesis de que este sindrome tiene 
un origen congenito. 
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INGESTION OF MERCURY AS A PROBABLE CAUSE OF 
ACRODYNIA AND ITS TREATMENT WITH 
DIMERCAPROL (BAL): REPORT OF 
TWO CASES 


By SAMUEL E, ELmore, M.D. 
New Orleans, La. 


INCE acrodynia was first reported in this country by Weston’ and Bilderbach, no 
S specific cause has been found. Many theories have been advanced; these include 
chronic infections of the upper respiratory tract,”»* lack of certain essential vitamins, par- 
ticularly of the B complex group,** chronic poisoning with arsenic,® and primary dis- 
turbances of the sympathetic nervous system.”:* None of these have been consistent with 
the clinical findings nor has any single specific therapeutic measure been found effective. 
In most cases the natural course of the disease has not been appreciably altered by therapy 
based on these assumed causes. 

Acrodynia is rare in many parts of the country, but relatively common in others; one 
of the latter is the Piedmont section of North and South Carolina. There it occurs most 
commonly during the second half of the first year, and almost always under age of two 
years. It is characterized by a gradual onset .of fretfulness, restlessness, insomnia and 
anorexia. The hands and feet soon assume a deep pink color, are slightly swollen, moist, 
tender, and frequently exhibit palmar and plantar desquamation. A generalized dusky 
maculopapular rash appears most abundantly over the trunk and there is profuse sweating 
even in cool weather. The muscles become hypotonic and deep reflexes are diminished. 
Photophobia is almost always severe; the infant characteristically buries his head in his 
mother’s bosom or in his pillow. The gingivae are engorged, teeth frequently loosen 
and fall out. Hypertension and tachycardia of some degree are always present. Once 
apparent, these distressing symptoms usually persist for weeks or months. 

It was shown by Warkany® that the urine of several patients with acrodynia contained 
appreciable amounts of mercury; whereas there was none in the urine of normal infants. 
If chronic poisoning with small amounts of mercury can cause acrodynia, then it is 
reasonable to suppose that with its rapid elimination, signs and symptoms of this syn- 
drome might disappear as rapidly. It has been shown that dimercaprol will rid tissues 
of arsenic and mercury by virtue of its ability to form more stable compounds with these 
metals than do tissue proteins and cellular enzymes; with rapid excretion of these com- 
pounds, symptoms of toxicity soon abate.1%1412 Dimercaprol in doses of 2.5 to 
7.0 mg./kg. body weight given at four hour intervals has been reported by Longcope 
and Luetscher’? to reduce mortality in cases of acute mercury poisoning without produc- 
ing any serious reactions. These considerations led to the following report: 


CaszE REPORTS 


Case 1, B. M., a white female 714 months old, was admitted to the Spartanburg Baby Hospital 
with the complaint of crying, restlessness, and loss of appetite. Three months earlier she had had 
an upper respiratory infection with indefinite fever. At that time she was cutting lower central incisor 
teeth and was given “a few” teething powders, each containing 3.5 mg. mercurous chloride 
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(calomel) within a period of less than a week. Shortly after this she became restless and cried 
frequently for no apparent reason. Coincidentally, the mother noticed a reddish maculopapular rash, 
with redness, swelling, and painful itching of the hands and feet, excessive sweating and an 
increasing photophobia. Her appetite failed, and she slept only in short naps. These symptoms 
persisted and were severe at the time of admission. 

Past history: Pregnancy and delivery had been uneventful. The infant had been breast fed and 
received adequate dietary supplements, except for vitamin D which was first offered as cod liver 
oil at six months. There had been no illness previous to that described above. Developmental progress 
seemed normal. There were no siblings, and the parents were in good health. 

Physical examination revealed a well developed but rather poorly nourished, very irritable infant 
who looked miserable and kept her eyes turned away from light. Body temperature was 37.8° C., 
rectally, weight 7.5 kg. There was moderate conjunctivitis, with marked photophobia and epiphora. 
A mild catarrhal otitis media was present. Two lower central incisor teeth were present, and the 
upper respiratory tract was free of infection. Heart was not enlarged, its rate was rapid but regular, 
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Fic. 1. Relation of weight gain, hours of sleep (fretfulness), and of the elimination of 
mercury to the administration of dimercaprol (BAL) in Case 1. 
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the sounds were of good quality, and no murmurs were heard; lungs were clear. Liver edge ex- 
tended one and one-half fingers breadth below the costal margin, but no other organs or masses 
were felt. There was a diffuse dusky erythematous maculopapular rash, individual lesions being 
irregular in shape and varying in size from barely discernible points up to 0.5 cm. in diameter. Per- 
spiration was profuse, hands and feet were red and puffy with coarse palmar and plantar desquama- 
tion, and there was slight enlargement of scattered regional lymph nodes. Hypotonia and hypo- 
reflexia were striking features. The urine contained no red cells or albumin. 

A regular diet with adequate oral and parenteral supplements was given, but no remarkable 
changes occurred in the next month. Insomnia, restlessness, and all the other features described by 
the mother were verified. Aside from symptomatic measures, therapy consisted only of 2 cc. of a 
potent vitamin B complex given intramuscularly each day. 

During this time, a specimen of urine was collected in a mercury-free container and subsequent 
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analysis* revealed a content of 0.08 mg. mercury per liter, as contrasted with normal controls which 
never contained more than 0.004 mg./l. Dimercaprolt was then given intramuscularly 2.5 mg./kg. 
every four hours for twelve doses; each injection was preceded by local infiltration with 0.5 cc. of 
2% procaine solution. The interval between doses was then lengthened to six hours for the next 
two days, then to twice daily for the last eight days of treatment. 

Three days after the first dose of dimercaprol a urine specimen showed 0.06 mg. mercury per 
liter and nine days later another showed 0.12 mg./l. Early in the above regime the baby seemed even 
more irritable but after six days of treatment there was a dramatic improvement. Almost overnight 
the hands and feet assumed a near normal color, the photophobia was noticeably lessened, the rash 
had faded, and perspiration was no longer excessive. The infant was much happier; she slept well, 
was no longer fretful, developed a ravenous appetite, and exhibited great improvement in muscle 
tone. This improvement continued, and on termination of treatment the only remaining symptom 
was slight photophobia, which was noticeable only in bright sunlight. During eleven days of 
dimercaprol therapy, the baby gained 420 gm. in weight. 
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Fic. 2. Relation of weight gain, hours of sleep (fretfulness), and of elimination of 
mercury to the administration of dimercaprol (BAL) in Case 2. 





Case 2: L.G., a white male 10 months old, was admitted to the Spartanburg Baby Hospital with 
the complaint of fretfulness and sore eyes. Four weeks prior to admission he developed a rhinitis 
and. because the mother attributed this condition to the imminent eruption of the first teeth, she 
gave him three doses of the teething powder above described. Shortly after this, the mother noted 
that the baby was bothered by light, and would keep his head down between his knees when sitting, 
or buried in the bed clothes. Two weeks prior to admission the hands and feet became cold and 


* I am indebted to Dr. Josef Warkany of the Children’s Hospital, Cincinnati, O., and Dr. Donald 
Hubbard of the Kettering Laboratories for these determinations, and to Dr. Lee Bivings of Atlanta, 
Ga., who suggested the trial of dimercaprol and the dosage schedule of the drug; he had successfully 
treated a case of acrodynia with dimercaprol just prior to this, which is reported elsewhere.” 

+ Ten per cent solution of dimercaprol in peanut oil with 20% benzyl benzoate supplied by Hyn- 
son, Westcott and Dunning, Inc., Baltimore, Md. 
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turned deep pink in color; perspiration became excessive and a maculopapular rash appeared over 
the body. He became extremely fretful, continually rubbed his hands and feet together, and slept 
for only an hour or two at a time. His appetite was poor and his mother thought he had lost weight. 

Past history: Pregnancy and delivery had been normal. The infant was breast fed from birth, solid 
foods were started at six months; adequate amounts of vitamin C, but no special vitamin D prepara. 
tion had been given. 

Physical examination revealed a well developed but rather poorly nourished and extremely fretful 
infant who weighed 7.7 kg. Blood pressure was 100/70 mm.Hg. and body temperature was 37.5°C. 
There was a diffuse maculopapular rash present over the trunk and face, perspiration was excessive, 
and photophobia was marked. The heart was not enlarged, but the rate was rapid and regular; no 
murmurs were heard. There was generalized muscular hypotonia and hyporeflexia. Hands and feet 
were puffy, dark pink in color, and cold to the touch; palmar and plantar desquamation was present, 
Routine laboratory studies showed nothing unusual; there was no albuminuria or hematuria. 

He was offered a regular diet together with adequate supplements of vitamin C, D, and B 
complex. 

A urine specimen was collected in a mercury free container and was found to contain 0.43 mg. 
mercury per liter. Dimercaprol in the dosage of 2.5 mg./kg. body weight was given in the same 
manner and by the same schedule as in the previous case. During the first few days of therapy, 
little if any improvement was noted, but beginning on the sixth day definite improvement in all 
symptoms and signs occurred. Urine samples were collected again on the third and ninth days of 
treatment and contained 0.17 and 0.14 mg. mercury per liter respectively. When dimercaprol was 
stopped after 11 days of treatment, the child seemed completely well. The hands and feet were 
normal in color, they no longer itched or seemed tender, and they were warm to touch. Excessive 
perspiration had ceased, and the rash had faded. Muscle tone was good, photophobia was absent, the 
infant ate and slept well and was happy and active. Body weight at this itme was 8.1 kg., a gain of 
250 gm. in ten days; the blood pressure was now 90/60 mm.Hg. 


DISCUSSION 


Much of the syndrome of acrodynia is related to hyperactivity of the sympathetic nerv- 
ous system. Such hyperactivity might be caused by disturbances of sympathetic centers 
in the central nervous system or in the adrenal glands. Lubin and Faber? state that they 
found no specific pathologic changes in the central nervous system in cases of acrodynia 
and ‘‘that a review of the literature reveals no constancy of occurrence, kind, or 
localization of alteration in the nervous system.’’ However, Van Liere’* pointed out that 
conditions of anoxia cause adrenal medullary hyperactivity. In individuals with chronic 
heavy metals poisoning there may be histotoxic anoxia. This anoxia is caused by combina- 
tion of the heavy metal and sulfhydryl groups of the enzymes systems in individual cells.1° * 
If mercury is indeed an etiologic factor in acrodynia, it may exert part of its effect on the 
adrenal glands, the resulting hyperactivity in turn giving rise to hypertension, tachycardia, 
and other symptoms of sympathetic overactivity. 

In addition to the two patients reported above, two others with acrodynia were known 
to have received similar teething powders a short time prior to the onset of their symp- 
toms; unfortunately, levels of mercury were not determined. In the case reported by 
Bivings and Lewis,1® mercury had been ingested as a calomel-rhubarb concoction. This 
syndrome has little or no resemblance to that resulting from ingestion of large or lethal 
doses of mercury; here evidences of acute gastro-enteritis are soon followed by signs 
of renal failure—albuminuria, oliguria, anuria, and death. 

From these considerations, it is possible to theorize on the reasons for dramatic effects 
following administration of dimercaprol in the two patients reported herein. Dimercaprol 
exerts its effects by forming a more stable compound with the heavy metals, such as 
mercury, than do the sulfydryl components of the cellular oxidation and reduction 
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enzyme systems.'® Because of this, mercury is removed from the enzyme systems leaving 
them free to carry on their normal functions, thereby relieving the anoxia. As soon as this 
has been accomplished and normal function restored, the adrenals are no longer hyper- 
active and symptoms of sympathetic overactivity disappear. Much more work remains to 
be done before such theoretic explanations can be accepted. 


SUMMARY 


Two infants who received mercurous chloride (calomel) in teething powders developed 
typical acrodynia. Dramatic resolution of symptoms followed treatment with dimercaprol 
(BAL). Cause and effect relationship deserve further study. 
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SPANISH ABSTRACT 


Ingestion de Mercurio como Probable Causa de Acrodinia y su Tratamiento 
con el Ball (Dimercaprol) Reporter de dos Casos 


Dos nifios con acrodinia tenian grandes cantidades de mercurio en su orina. El origen de este 
mercurio fue problablemente el uso de polvos dentrificos que contienen calomel. Cada paciente habia 
usado de estos polvos antes quelos sintomas de la acrodinia aparecieran. Despues del tratamiento 
con el ball (2.5 mg. por kilo de peso cada cuatro horas por doce dosis, cada seis horas por ocho dosis, 
y dos veces el dia para diez y seis dosis) los signos y sintomas fueron marcadamente disminuidos en 
uno de los nifios y desaparecieron totalmente en el otro. 

Se acepta la teoria de que el mercurio puede causar una histotoxia con anoxia de las glandulas 
suprarrenales determinando un aumento de la produccion de epinefrina con sintomas consiguientes de 
hiperactividad del sistema nervioso simpatico, con la eliminacion del mercurio estos sintomas 
desaparecen rapidamente. Se requiere aun mas trabajos de investigacion para dilucidar de un modo 
completo estas relaciones. : 


1430 Tulane Ave. 











CURARE (INTOCOSTRIN*) IN THE ACUTE STAGE OF 
ANTERIOR POLIOMYELITIS 


By Davip ROSENBERG, M.D., AND ALFRED E. FiscHER, M.D. 
Yonkers, N.Y., and New York, N.Y. 


N RECENT years the existence of muscle “spasm” or “tightness” in the acute stage 
of anterior poliomyelitis and the prevention of disability allegedly resulting from 
lesions in the muscles, rather than from those in the central nervous system have been 
emphasized, In order to lessen the “spasm’”’ or “tightness’’ in the muscles, heat and moist 
packs have been utilized. The adherents of this method of treatment have claimed that 
relaxation results in most cases and that spasm is relieved. In order to obtain still better 
relaxation, and to prevent muscle shortening, Ransohoff!-* suggested the use of into- 
costrin, a preparation of curare. Because of his favorable reports, we treated a number of 
patients in the acute stage of poliomyelitis during the 1946 epidemic with this drug. Dur- 
ing our study several modifications of the method which he described were made. These 
will be detailed later in this report. 


INTOCOSTRIN 


Intocostrin is made from purified chondodendron tomentosum and was shown by 
Wintersteiner and Dutcher® to have a substantially pure curare action. It is stated that 
each 1.0 cc. intocostrin solution is equivalent to 20 units of curare by biologic assay. 

The action of curare is essentially the interruption of nervous impulses to skeletal mus- 
cles, occurring at the myoneural junction. A curarized muscle first shows fatigue and weak- 
ness, and, as poisoning continues, it becomes totally flaccid and inexcitable. The muscles of 
the digits, eyes and ears are first affected, then those of the limbs, neck and trunk, and 
finally those of the diaphragm. Recovery of muscle occurs in the reverse order to that 
of the paralysis and thus the diaphragm and intercostal muscles are the first to recover 
their function. 

Following the administration of curare, there is a feeling of heaviness of the eyelids, 
followed by bilateral ptosis, slight nystagmus, strabismus and diplopia. The neck muscles 
soon are affected and the subject is unable to raise his head; facial expression is quickly 
lost, speech is slow and the throat and jaw muscles become flaccid. The spinal muscles 
are next involved and lastly there is complete paralysis of the arms, legs, trunk and 
diaphragm. The onset of symptoms occurs immediately after intravenous injection (Ben- 
nett®) and 15 minutes after intramuscular injection. Physostigmin and prostigmin are the 
physiologic antagonists of curare (Goodman and Gilman’) and, if given intravenously, 
counteract the curare action within seconds. 


NATURAL HisToRY OF POLIOMYELITIS 


__ The present concept of poliomyelitis is that only a small percentage of infected persons 
exhibit clinical symptoms, The great majority either have no symptoms or so few that 


From the Willard Parker Hospital, Department of Hospitals, New York City. 

The Greater New York Chapter of the National Foundation for Infantile Paralysis, Inc. kindly 
provided the Intocostrin. 

(Received for publication February 24, 1948.) 

* Intocostrin—Squibb, a preparation containing therapeutically active constituents of raw (crude) 
curare. 
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the diagnosis is suspected only because of the prevalence of the disease in a given area. 
Those who have positive diagnoses have the typical nuchal rigidity and/or muscle spasm, 
but only some of these go on to develop permanent disability. Bridge, Clarke and Abbe® 
stated that from 5% to 20% of patients in any epidemic became crippled. The 5% 
figure refers to tabulations which include truly abortive cases. Bridge’s report also corrobo- 
rates earlier studies by one of us®1° which indicated that only 20% of patients sent to 
Willard Parker Hospital as non-paralytic cases of poliomyelitis and in whom the spinal 
fluid showed a pleocytosis subsequently developed any paralysis. This finding has been 
confirmed annually in subsequent outbreaks. The percentage of paralysis is greater than 
20% if one includes all patients, many of whom exhibited paralysis before being hos- 
pitalized. 

During the past 20 years the types of cases and the severity of poliomyelitis observed 
at Willard Parker Hospital have not changed materially. This fact permits a general com- 
parison of the results of treatment at the present time, solely on the basis of previous 
clinical experience. The staff has agreed that the use of a modified form of the Kenny 
treatment in the early stage of the disease has provided patients with more comfort and 
relaxation than was obtained with treatment used in earlier epidemics. There are no satis- 
factory data which can answer the question as to whether any form of physical therapy 
really reduces the incidence of residual paralysis. 


PLAN OF STUDY 


Approximately 30% of the patients seen during the 1946 poliomyelitis epidemic were 
admitted to the hospital in the ‘“‘preparalytic,” more correctly termed the “meningitic,” 
stage. Many of these had spasm of skeletal muscles, usually of the lower extremities, 
which lasted one to two weeks and gradually subsided without sequelae. These patients 
received hot packs and passive motion after they were free of pain. Without any treat- 
ment most of them, as judged from past experience, would have gone on to uncomplicated 
recovery.'? 

With these facts as a background, the following criteria were chosen before including 
a patient in the study: 

1. Symptoms were present less than one week before hospitalization. 

2. Presence of definite spasm of one or more skeletal muscles. 

3. Absence of paralysis. 

4. Absence of cerebral and bulbar signs. 

Patients in this category were given hot packs to spastic muscles four or five times 
daily for ten days after hospitalization. Each treatment lasted approximately one hour, 
with individual packs being changed every fifteen minutes. If, after ten days of such treat- 
ment, definite muscle spasm was still present, curare (Intocostrin) therapy was begun. It 
was hoped that patients, who in the natural course of the disease would lose their spasm 
quickly, would be eliminated from the study. In this way, milder cases were excluded and 
only those patients with considerable rigidity were treated. 


GONIOMETRIC MEASUREMENTS 


Although the goniometer is not an instrument of mechanical precision, it does express mathe- 
matically the degree of ability to flex or extend a set of muscles. The measurements did not differ 
significantly when made independently by several observers. They were adequate to illustrate changes 
in the extent of tightness of the muscles tested. 
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Right Hip Flexion (RHF) Active (A) 

Left Hip Flexion (LHF) Passive (P) O- . 

With the patient lying flat and the knee fully extended, the angle which the raised lower limb 
made with the bed was measured. The lower extremity was raised by the patient (active) and by the 
physiotherapist to the point of pain (passive). This is essentially a measurement of the tightness of 
the hamstring muscles which are usually markedly affected. A variation of 5° was considered within 
the normal deviation. 





Trunk Flexion (TF) ‘ 
— 





With the patient flat and the lower extremities extended, the trunk was raised by the patient 
(active) and by the physiotherapist (passive) to the point of pain. The angle which the trunk made 
with the lower extremities was measured. This was essentially a measurement of the tightness of 
the muscles of the back. 


Goniometric measurements of the active and passive movements of the lower extremities 
and the trunk were taken (1) before curare therapy was instituted, (2) during the maxi- 
mum effect of the curare and (3) at the end of treatment. These objective measurements 
as well as the personal impressions of the physician-observers were used to evaluate 
therapy. 

Physiotherapy, in the form of both active and passive movements and stretching was 
given during this period by trained physiotherapists under the supervision of Dr. George 
G. Deaver. 

Because of the conflict with normal hospital routine and the necessity for close observa- 
tion, it was found impractical to give curare injections exactly eight hours apart. Instead 
the drug was administered three times during the waking period, at intervals of five 
to six hours. Each dose was injected intramuscularly into the buttocks, the syringe piston 
being withdrawn before injection, to make certain that none of the drug was given intra- 
venously. It was administered only by physicians; the patient was carefully observed for 
one to three hours after each injection, and the severity of the reaction, effect on spasm by 
goniometric measurement, subjective and side reactions were noted. 

The dosage began at 0.9 unit of curare per kilogram body weight. If after three injec- 
tions, this amount had no appreciable effect on the muscle spasm, the dose was increased 
to 1.0 unit/kg. The dosage was increased further by 0.1 to 0.2 unit/kg. only if the pre- 
ceding amount of drug had no therapeutic effect after three injections, or until muscle 
power was markedly affected, or toxic side reactions appeared. When this point was 
reached, the patient was continued on the maximum effective dose for from three to 
ten days. Larger doses than those reported by others were given to some patients who 
showed no clinical response whatever to smaller doses. A,syringe containing an ampule 
of prostigmin (1/2000) was at the patient’s bedside and a respirator on the ward was 
always available. These precautions seemed formidable for a drug which was reported 
to have a wide margin of safety but our experience justified these safety measures. 


EFFECT ON MUSCULATURE 


Table I shows the essential observations in each treated case. There is no doubt that 
curare caused paralysis of muscles. Unfortunately, in our series it was found that all 
muscles except those in spasm were affected. In many patients curare caused increased 
difficulty by paralyzing the normal antagonists of the spastic muscles, and thus increased 
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TABLE I 
Total Maximum 
limb Patient Number  Dose/kg. Reactions Goniometric Measurements 
of Doses Body weight Before, During and After Intocostrin 
yy the 
ss of 1. S.B. 22 1.2 units Diplopia, marked muscular weakness, RHF A75 P75 AO P75 


unable to swallow or expectorate. LHF A65_ P65 AO P85 


vithin 
TF A70_ P75 AO P70 


1.8 units Marked muscular weakness, dizziness, RHF A P25 AO P30 
diplopia, paralysis intercostal muscles LHF A P40 AO P35 
with diaphragmatic breathing and hys- TF P35 AO P25 
teria, uncooperative, psychotic. 

atient 
made 
ss of 


1.8 units After 13th dose all spasm disappeared. 


1.7 units Diplopia, marked muscular weakness, 
cannot swallow or expectorate, marked 


lities : obit ? 
increased sensitivity to pain, uncooper- 
naxi- ative, complete respiratory paralysis 
nents requiring prostigmine and artificial 
respiration. 
luate 


1.8 units Marked muscular weakness, cannot AO 
swallow or expectorate, uncooperative, AO 
psychotic. AO 


Diplopia, marked muscular weakness, AO 
cannot swallow or expectorate, diffi- AO 
culty in speaking, marked increased AO 
sensitivity to pain, psychotic. 


1.8 units Diplopia, marked muscular weakness, A43 P50 
cannot swallow or expectorate “‘cannot A45 P53 
breathe.”” A73 P73 


2.0 units Marked muscular weakness, difficulty AO P35 
in swallowing, nasal speech, left facial ‘ AO P45 
paralysis, increased sensitivity to pain, AO P65 
uncooperative, psychotic, complete re- 
spiratory paralysis with cyanosis re- 
quiring prostigmine and artificial res- 
piration. 


Diplopia, marked weakness of all skele- 
tal muscles, nasal voice, inability to 
swallow. Twenty minutes after last in- 
jection intercostal paralysis and cyano- 
sis, recovered after prostigmin. Irra- 
tional to psychotic behavior; would not 
and could not cooperate in physiother- 
apy. 


2.0 units Diplopia, marked weakness of all skele- 
tal muscles. Inability to swallow or ex- 
pectorate. Emotionally upset and un- 
able to cooperate with physiotherapist. 
Increased sensitivity to pain. 


1.5 units Moderate weakness of skeleta] muscles. 7 A75 P75 
Diplopia, drowsy, uncooperative. A80 P80 
A90 P90 


1.5 units Marked muscular weakness; diplopia, A60 P60 
drowsy, uncooperative. A65 P65 
A60 P60 


(Continued on next page) 
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TABLE I—(continued) 








Total Maximum 





Patient Number  Dose/kg. Reactions Goniometric Measurements 
of Doses Body Weight Before, During and After Intocostrin 
13. V.W. 27 1.5 units Diplopia, marked muscular weakness, RHF AO P45 AO P40 
difficulty in swallowing, increased sen- LHF AO P45 AO P40 
sitivity to pain, uncooperative. TF AO P45 AO P45 
14. L.N. 29 1.5 units Diplopia, marked muscular weakness, RHF AO P45 AO P60 
drowsiness, uncooperative. LHF AO P50 = AO P55 


TF A45 P45 AO P60 


15. R.G. 17 2.0 units Diplopia, marked muscular weakness, Could not take measurements because of 
paralysis of intercostal muscles, only extreme irrationality and uncooperativeness 
abdominal breathing, bilateral ptosis, 
uncooperative, psychotic. 


16. P.D. 25 2.0 units Diplopia, marked muscular weakness, RHF A35_ P35 AO P45 
developed blotchy erythema lasting LHF A30 P30 AO P35 
14 hours, drowsy, uncooperative, in- TF AO P35 AO P40 
creased sensitivity to pain, psychotic. 


17. A.D. 11 2.0 units Marked muscular weakness. Diplopia, RHF AO P25 AO P28 
increased pain sensitivity, uncoopera- LHF AO P40 = AO P30 
tive. TF AO P30 AO P25 

18. P.S. 21 1.3 units Marked muscular weakness, diplopia, RHF AO P25 AO P40 
increased pain sensitivity, uncoopera- LHF AO P25 AO P40 
tive. TF AO P15 AO P45 

19. L.L. 8 2.2 units Marked muscular weakness, diplopia, RHF ASO P50 ASO P50 
uncooperative. LHF A70 P70 AS50 P50 


TF AS3_ PS3 AO P35 


the spasm of the affected ones. The goniometric measurements showed this clearly. Before 
curarization patients were capable of active motion. After curarization they were paralyzed 
but the spasm remained essentially the same or actually increased. Many patients com- 
plained of pain in areas which had been painless before curare therapy was instituted. 
Subclinical spasm in those areas may have become increased when the normal antagonist 
muscles were paralyzed. The effect of curare on the patient’s psyche, too, might have ac- 
counted for this phenomenon, but it was impossible to ascertain which factor bore the 
major responsibility. 

In nine cases (Nos. 1, 4, 5, 6, 7, 8, 9, 10 and 13, Table I), the muscles of deglutition 
or the muscles of speech were affected. This reaction necessitated giving curare at least 
one hour before eating because if given too near meal time, the patient often could not 
swallow food, and there was danger of aspiration. 

In Case 8, a left facial paralysis was noted following treatment with curare. 

Six patients suffered paralysis of the muscles of respiration. In three (Nos. 2, 7, 15) 
only the intercostal muscles were paralyzed and the diaphragm was unaffected. In the 
other three (Nos. 4, 8, 9) almost complete respiratory paralysis occurred, necessitating 
the use of prostigmin and of artificial respiration. The course of paralysis in patients No. 8 
and 9 was gradual, first involving the muscles of the extremities, then the eye muscles, 
muscles of speech, and deglutition, than the intercostals and finally the diaphragm. 
From the initial onset of curarization to complete respiratory paralysis about 20 minutes 
ensued, but the interval between intercostal and diaphragmatic paralysis was only 30 
seconds. 

A much more rapid sequence occurred in Case 4. The curare was given by one 
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of us (D.R.). Within 60 seconds the patient had complete respiratory paralysis and was 
in shock. Prostigmin intravenously and prompt use of the mechanical respirator pre- 
vented death. It must be emphasized that the curare was given intramuscularly and the 
preceding dose given 1214 hours previously caused only moderate muscular weakness. 
No further curare was given this patient and we cannot account for this response. In view 
of these reactions it would seem dangerous to attempt using curare in patients having any 
degree of respiratory paralysis. 


CUMULATIVE ACTION 


Cumulative action by curare has been noted when given intravenously in animals. A sec- 
ond intravenous dose, if administered within one to five hours after an initial dose, is more 
effective (depending upon the time interval) since less curare is required to produce 
paralysis. This is taken to indicate that there is retention of the drug or prolongation of 
its effect even though clinical signs of curarization have disappeared. Similar experience 
has been reported in a human when full paralyzing doses given intravenously have been 
repeated within 24 hours.!? 

In previous reports there was no indication that cumulative action occurred in humans 
following intramuscular injection. In our series a definite cumulative action of curare was 
noted even though sub-paralyzing doses were given intramuscularly. As a result of this 
cumulative action, the margin of safety between a non-toxic and a toxic dose became 
dangerously small. In the case of R.G., Case 1, 2.0 cc. given at 9 A.M., 3 P.M. and 8 P.M. 
caused only slight muscular weakness. The same 2.0 cc. given next morning at 10 A.M. 
caused marked muscular weakness and paralysis of the intercostal muscles. 

C.S., Case 9, was given 3.6 cc. at 8 A.M. resulting in marked muscular weakness. Six 
and one half hours later the same 3.6 cc. caused complete respiratory paralysis. Artificial 
respiration and an intravenous injection of prostigmin were life saving in this instance. 

M.E., Case 8, was given 2.8 cc. at 8 A.M. Slight muscular weakness resulted. Six 
hours later the same dose, 2.8 cc. caused moderate muscular weakness and five hours 
after this, 3.0 cc. was followed by almost complete respiratory paralysis. 

The cumulative effect of curare was manifest not only in the increased paralysis but 
also in the length of time it continued, The effect of the 8 A.M. dose usually lasted 30 to 
45 minutes but the same dose at 8 P.M. lasted 120 to 180 minutes. 


EFFECTS ON PSYCHE 


The effect of curare on the psyche was particularly evident in the younger patients. The 
manifestations ranged from drowsiness to hysteria. Irrational statements and hallucinations 
were frequent. Hysterical manifestations which probably were latent in the older patients, 
became apparent under curare therapy, as illustrated by a regression to an infantile mode 
of behavior with constant seeking for maternal reassurance. 

Physiotherapy, contrary to Ransohoff’s experience, could not be carried out simul- 
taneously with the administration of curare for several reasons. In the first place some 
patients, while under the influence of curare, seemed to lack the power to comprehend 
spoken instructions or the ability to concentrate and carry them out. Second, the paralysis 
caused by curare prevented all active movements by the patient. On the other hand, some 
patients had more. pain in spastic or in previously normal muscles and this limited their 
passive movements. Also the psychic trauma which resulted from the pain caused by 
stretching these muscles was so great that this procedure seemed unwarranted in view of 
its dubious benefit. 
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DIFFICULTY IN INTERPRETING THERAPEUTIC BENEFITS 


The difficulty in interpreting clinical improvement is illustrated by the following cases, 
The arbitrary time limit of ten days of illness before curare therapy was started eliminated 
most patients who would have lost their spasticity either in the natural course of the dis- 
ease or with the aid of packs. That it did not eliminate all such patients was seen best in 
the case of M.C. This patient had been given hot packs for ten days without lessening 
the severe spasm of her muscles. She was in such discomfort than any movement of a 
lower extremity or the trunk caused severe pain and she was chosen as a case suitable for 
curare therapy. On the morning of the eleventh day, just before the first injection of 
curare was to have been given, she seemed greatly improved and moved freely in bed 
with little or no spasm. Had but one dose of curare been given this patient, her dramatic 
recovery might have been attributed to the action of the drug. P.S. Case 3, was being 
treated with hot packs and with passive motion. Slight or moderate improvement began 
shortly after the arbitrary ten day limit. Was the improvement due to curare therapy or 
would it have occurred with the continued use of packs alone? According to Ranshoff’s 
first report,!-* a dramatic response to the drug was to have been expected, and not the 
gtadual improvement which we observed in P.S. and in some of our other patients. 
Gradual lessening of spasm and pain over a period of days occurs normally in the acute 
stage of poliomyelitis. Slow improvement could not have been the result of curare 
therapy. Our findings parallel those of Richards et al.1* who felt that only one of their 
ten patients was benefited; we saw spectacular improvement in none of our 19 patients. 
In later reports* curare was used until all spasm or tightness had disappeared, together 
with prolonged physical therapy. One gains the impression that much of the credit for 
the excellent results which Ransohoff described must be given to skilled physical therapists. 
His later report differs from his earlier ones in the prolonged use of curare in those 
patients who did not lose their spasm quickly. Raisman,’* using the same technic, also 
stated that his patients had little or no residual muscle weakness or shortening when they 
were given curare over long periods of time. 


SUMMARY 


The efficacy of curare was tested in a hospital for communicable diseases during an 
epidemic of acute anterior poliomyelitis. Previous reports indicated that rapid results were 
to be expected. When the physical therapists who were treating our patients found little 
or no relaxation in the affected muscles, and the goniometric measurements showed no 
evidence of improvement, the dose of curare was cautiously increased in some patients. 
Larger doses than previously prescribed were tolerated with safety by some patients. Others, 
however, reacted alarmingly to small doses. This difference in therapeutic response may 
be explained by individual variations in response to a drug or by the fact that the con- 
centration of the drug may rise rapidly, sometimes to unpredictable heights, before falling 
(Schlesinger?) . 

The dangers of giving curare to patients with bulbar involvement, especially to those 
in which there is beginning bulbar or intercostal muscle weakness have been pointed out; 
also the probable cumulative effect when injections are given less than eight hours apart. 
The beneficial effects of small doses of curare, with which we obtained little or no 
muscle relaxation, cannot be confirmed or denied, when such doses are given for weeks 
in combination with physical therapy. 
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CONCLUSIONS 


1. Curare in doses of 0.9 units/kg. was of little or no value in the treatment of acute 
anterior poliomyelitis. 

2. Larger doses, which were necessary to obtain complete relaxation, were potentially 
dangerous. 

3. There was a narrow margin of safety between an effective therapeutic dose and one 
which paralyzed the muscles of respiration. 

4. The addition of curare for from three to ten days did not produce any more favor- 
able results in the prevention of paralysis and disability than those which were obtained 
in previous years with the use of hot packs and other forms of physical therapy alone. 
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SPANISH ABSTRACT 


El Curaré (Intocostrin) en el Tratamiento de la Poliomielitis 
Anterior en su Periodo Agudo 
La. eficacia del curaré fué provada en un Hospital de enfermedades infecciosas durante una 
epidemia de poliomielitis anterior aguda. Informaciones previas indicaron que resultados rapidos 
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debian ser esperados. Cuando los fisoterapeutas que trataron nuestros pacientes encontraban poca o 
ninguna relajacién en los musculos afectados, y las medidas goniometricas no mostraron evidencia 
de mejoria, la dosis dé curaré fué cuidadosamente aumentada en algunos pacientes. Mayores dosis 
que las que anteriormente habian sido prescritas fueron toleradas sin inconveniente por algunos 
pacientes. Otros sin embargo, reaccionaron de manera alarmante a dosis muy pequefias. Esta 
diferencia en la respuesta terapeutica puede ser explicada por variaciones individuales-en relacién con 
la droga o por el hecho de que la concentracién de la droga puede elevarse rapidamente, algunas 
veces de un modo exagerado antes de su dilusion o caida. 

Los peligros de administrar curaré a los pacientes con manifestaciones bulbares, especialmente 
aquellos en los cuales se observa el comienzo de tales manifestaciones o debilidad de los musculos 
intercostales, ha sido especialmente sefialada. Tambien la probable acumulacion de la droga cuando 
las inyecciones se realizan con menos de 8 horas de intervalo puede resultar peligrosa. Los efectos 
beneficiosos de las pequefias dosis de curaré con las cuales hemos obtenido poca o ninguna relajacion 
muscular no pueden ser confirmadas ni negadas, cuando tales dosis han sido administradas por 
semanas en combinacion con otros agentes fisioterapicos. 


199 Valentine Lane, Yonkers, N.Y. 
73 East 90th St., New York, N.Y. 
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THE COMMITTEE FOR IMPROVEMENT OF .-CHILD HEALTH 
By JAMEs L, Witson, M.D. 


It seems to me that it is best this afternoon that I do not simply read to you the formal report 
of the Committee for Improvement of Child Health, since that has already been submitted to the 
Executive Board of the American Academy of Pediatrics, accepted by it, and will soon be pub- 
lished. I would rather spend this time to develop further the ideas that are stated there. I believe 
that whatever I say will represent the general consensus of the members of the Committee, but 
the formal expression of their views I leave, as I have said, to the printed report, and only I am 
responsible for the details of this afternoon’s report. 

As information resulting from the Academy’s Study of Child Health Services became available, 
and as we grew in our understanding of the problems involved, it became more and more 
apparent that this work of the Academy concerned with the health of our nation’s children could 
not stop with the end of the survey without great loss, particularly to the Academy itself. It was 
clear that the Academy was being projected into a position of great influence and authority because 
of the completeness and uniqueness of the information which it had gathered, but that this 
position of authority, with the influence it might give us towards directing future activities regarding 
child health in this country, could soon be lost. 

Information such as we have obtained becomes quickly obsolete. Changes are going on constantly 
in our dynamic nation, and in a very short time any opinion which we might have based on this 
survey could be considered out-dated. It was apparent also that the demand for assistance by 
various organizations having common purposes with our own, the demand for technical and pro- 
fessional advice, would be greatly increased by the gradual dissemination of knowledge that would 
result from the survey and that we would be constantly approached for advice and for assistance, 
especially in the field of medical education with which the survey dealt most importantly. 

This idea was transmitted to the Executive Board. The result was ultimately the formation of 
the Committee for Improvement of Child Health. 

We have been told that the name, “The Committee for Improvement of Child Health,” was 
deliberately vague and all-inclusive. No specific directives for organization and work were given 
by the Board or the President to the Committee, but our own concept of it to which the Board 
agrees is, I think, defined best in the first paragraph of the formal report: “To study all matters 
pertaining to child health and welfare; to collect and analyze data and opinions from many sources, 
particularly as revealed in the Academy's Study of Child Health Services; to furnish source material 
to specifically designated committees; and to submit recommendations of policy for the considera- 
tion of the Executive Board.” 

At the first meetings of the new Committee many questions immediately arose, questions which 


Read at the Annual Meeting in Dallas, Tex., December 9, 1947. 
657 





658 JAMES L. WILSON 


are not yet finally settled but toward the settlement of which we have gone a long way. In the 
first place, it soon became clear to us that we would need full-time assistance of a staff of com. 
petent and experienced persons to be engaged in research, to continue on a small scale something 
of the activities carried out by the staff which conducted the survey. It was clear also that the 
support of such a staff to carry on adequately the purposes which we had in mind would lie outside 
the possible financial resources of the Academy. We also feel that although the Academy should 
contribute to the support of such an organization, we would be amply justified in asking for 
outside support, since the purposes of the Committee and of its full-time staff were clearly those 
for research for the public good and were not connected with the mechanism of running the 
Academy or its business. This point needs to be emphasized repeatedly. Another point which we 
think of considerable importance to re-emphasize repeatedly is that our Committee and its full-time 
staff have no executive function, that it is not to be a policy-making committee, but a fact-finding 
and advisory committee, that its activities are to be constantly under the control of the President, 
representing the Board. 

The future work of the Committee and its staff is best described and understood against a 
background of lay opinions and our own conception of the future of the practice of pediatrics at 
its best in order to meet the public demand. One has only to listen to the radio and to the 
advertisements on the radio to realize to what a great extent the citizens of our country are pre- 
occupied with their health. The result of this popular concern with the health of our people is 
reflected in statements in support of national legislation where we hear that a large per cent of 
our children are malnourished. In spite of the fact that infant mortality has been greatly reduced 
and general child health is greatly improved in the last decade, in spite of the fact that our 
hospital beds for children contain far less of the severe illness, even in the poorest economic 
sections of our country, than it did one or two decades ago, the demand for our services has 
enormously increased. This is as it should be. We could have no objections to it even though we 
do not feel that all of the anguished cries of those so anxious to do good, but unsophisticated in 
medicine, are very realistic. We must face the fact that our lay brethren whenever they or their 
children suffer from any complaint look to the medical profession for immediate relief. The fact that 
sometimes such relief is not yet available within the limits of present medical knowledge is not 
clearly understood. The tendency of people when not given immediate relief by the medical pro- 
fession to turn to unscientific and quackish sources of relief has long been known. 

I do not need to develop the point that it is our duty as an organization, if we intend to 
criticize that which we do not approve, to have some ideas of how to satisfy the demands of our 
people and to be able to present data to support our opinions. We should put ourselves in as strong 
a position as possible not only to criticize that part of future proposals that we do not like, but to 
suggest constructive substitutes for it. 

I cannot resist speaking of the future of pediatrics, as I personally have seen it develop as a 
teacher of pediatrics. When I started my training in 1926, most of the men who considered them- 
selves specialists in pediatrics were still getting a great part of their income from consultation 
work. I was told, as were all young men starting out in practice, that in choosing our city—and 
it always was a city—we would have to weigh very heavily the chances that practice would be 
referred to us by other physicians. It is striking to me how much this has changed. The vast bulk 
of the membership of this Academy now earn their living, not in consultation work, but in actual 
continuous care of patients who come themselves and are not referred. Pediatricians have, in fact, 
become (as I like to think of it) the first group of specially trained general practitioners which has 
developed anywhere in the world in the field of medicine. 

Perhaps no other factor has been so important to our children’s health as the development of 
pediatrics in the last fifteen years as a special type of general practice. It has tremendously in- 
creased both the quality and quantity of child health care in this country. This has been a natural 
growth, not the result of any governmental planning. It seems to me far wiser for us to take steps to 
encourage this development than to risk destroying it by any trial of any medical economic panacea. 

We try to train our young doctors to look upon the child as a whole, to be sophisticated about 
all aspects of his care in all parts of his body from his psyche to his toes, and not to restrict 
himself to the practice of internal medicine in a limited age group. The tremendous increase in the 
practice of pediatrics as a specialty is known to all of you. Even now, a relatively few years after the 
establishment of the Academy, the membership has grown to such a point that some 12 per cent 
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of all children given medical attention receive it from pediatricians; we find the pediatricians giving 
attention to one child for six or seven of those attended by general practitioners. This has been a 
natural growth responding to a demand of our people who are more and more asking that the 
physicians who care for their children should have especially good training in that field. We should 
by no means imply that the general practitioner has not done an excellent job in caring for children 
and is not doing a far better job now than 20 years ago, and that by proper organization of our 
medical schools we cannot train him better to take care of children. Nevertheless, it is apparent 
that a great many people wish their children to be cared for by physicians who have had the 
minimum training demanded by our American Board of Pediatrics and this, in fact, expressed that 
way, does not seem to me too high an ideal, even though the pediatricians, no matter how fast 
we are able to train them in response to their own demand, may never care for more than the 
smaller fraction of the total population of children. Their influence, however, is far more wide- 
spread than would appear from a census of their patients. 

Although the educational survey played a small part in the cost of the total survey, its influence 
may well be greater than that of all the rest of the survey. The work which our new Committee and 
its staff will carry out should be concerned to a relatively greater extent with education than to 
the other aspects of the survey. The faults that have been revealed in education have been discussed 
by Doctor Mitchell. I will not go into them further. I could say dogmatically that no improvement 
in the care of our nation’s children is going to be made except as we train better and more physicians 
in regard to children and child life. 

No activities relating to child health have been more neglected in recent years than education. 
The public and legislators have long been well aware of defects in our people’s health. Recently, a 
great many Japanese were killed by an atom bomb and thereafter Congress became very aware of 
the value of research, also of the value of coordinated research with many men of different 
disciplines engaged in one project. Although the public is now well aware of the importance of 
research and of medical service, they do not yet clearly see how all these matters are tied up with 
education. Not only must research be done with the cooperation of many groups, with many 
disciplines, but men with different disciplines in the same brain must be developed. It is clear 
that before we fight a war we must not be contented to put in an order for guns, but that we 
must make machines that will make other machines that will make the guns; and this is what we 
must do in continual warfare against disease. It rests upon us and upon other groups to point out 
how the education of those who give service as well as the future workers in research must be 
made through improvement in the techniques of education. 

The demand for continual education of men in practice is very great and shows perhaps better 
than anything else the sort of caliber of men we are training as physicians. Our own organization 
illustrates the demand for constant self-improvement that exists among our group. To a great 
extent medical schools have been contented with an intramural complacency and have offered only 
limited resources for postgraduate and graduate education. In many hospitals no organization for 
training interns exists. Our young physicians have, in general, been exploited by hospitals which 
use them as cheap technicians. I can well remember the situation in the hospital when I was a 
medical student, where an intern who had an altercation with an orderly was told by the hospital 
superintendent that the orderly’s case would be supported since it was much more difficult to get a 
good orderly than it was to get another intern. 

Postgraduate education has been left, to a great extent, to courses or seminars given to physicians 
who tear themselves away from a busy practice to sit in chairs and listen. A great deal of value 
has come from this system of education. Many of us believe, however, that a great deal also, not 
instead, can be accomplished by extending medical teaching to smaller hospitals outside of the 
immediate university circles, where the training of residents and interns can be extended and 
improved and where the physician in practice can keep himself up to date by himself engaging in 
teaching the younger men and also learning from them as they come fresh from medical centers. 

The departments of pediatrics of the medical schools themselves need great help. The number 
of jobs in the United States available for support of a young man who wants to make academic 
pediatrics his vocation are very few. In many of the medical schools, altogether too much of the 
teaching in the past has been left to the casual interest of men who steal time from a busy practice 
and who enjoy teaching as an avocation. We do not want less part-time workers in academic 
medicine, We want even more, but we need men, whether full-time or part-time, who can be re- 
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munerated on a reasonable basis for their time, so that they can take time for study, for preparation 
of lectures and demonstrations, and so they can take that time dependably from that given to earning 
their own income, and so we will not need to think of pediatric education (as it often is) being 
carried out more as an avocation or hobby. 

When this survey was started it was not clear that it would be welcome. It now is very clear 
that it was not only welcome but accepted as an opportunity. The heads of departments have 
themselves expressed hope that repeated meetings of small groups or national groups of pediatric 
educators can be arranged. If this is to be done we must ask under what auspices, how better than 
under that of the Academy, since a large proportion of the teachers of pediatrics are not members 
of any other national organization. 

Each medical school department of pediatrics has a great deal of material which it uses for 
teaching and yet which it develops independently. How valuable it will be if some central organiza- 
tion can bear the labor and cost of constantly assembling the best out of each school for an 
offering to other schools, to aid them in their teaching. This must be done, and the demand for it 
is very great. But no member of the new committee intends that our interest and attention to pediatric 
education shall be of a disciplinary or a regulatory nature. It will be only that of an advisory nature. 
We hope to improve teaching aids, such as by the distribution on request of special syllabuses, 
outlines or charts that have been found. useful in one school, to others for their trial in section 
work and classroom, to improve by the exchange of ideas the best of the schools as well as the 
most underprivileged ones. 

Perhaps the most immediate need which must be faced by the Committee and which we propose 
to tackle will be attempts to educate the public, as well as medical schools themselves, as to what 
constitutes good pediatric education. Publication of the reports on pediatric education will not 
entirely clarify this matter. There are actually many lay people greatly concerned with the distribution 
of funds for charitable purposes who have only a vague idea of what it takes to teach pediatrics 
well. Many of them think of it as a hardly more complex problem than that in the teaching of Greek, 
except to be available for demonstrations. We must somehow teach them that the basis of education 
for the care of children, and this would apply as well to other fields of medicine of course, consists 
first in training a man to look on medicine as an art as well as a science, to be able to consider 
his patient as a whole, and not simply as a sick body, but at the same time to be so thoroughly 
trained in scientific technic that he knows a good clinical experiment from a poor one and a good 
published article from a bad one. To do this, he must be in constant contact during his educational 
period, and as long thereafter as possible, with groups of men with special interest in the field of 
child life, in research problems having to do with blood chemistry as well as with emotional de- 
velopment. I believe that a lack of this ability to analyze critically medical progress has greatly 
handicapped many aspects of development of child care, particularly perhaps the psychiatric 
aspects, and has caused much wasted effort and time. On our full-time staff we must have, 
obviously, a person who will be skilled in editorial technics, who will protect us from mistakes 
in relationship to public education, who will try to interpret to the public some of our concepts 
of education and training, as well as other aspects of the data of our survey. 

In addition to aid in the interpretation of the results of the survey and to add to the improvement 
of pediatric education, other duties press upon us demanding future attention. It is evident that 
we are bound to be concerned with pediatric nursing. There is a tremendous total nursing shortage 
and with that, a particular shortage of nurses skilled or interested in the care of sick or well 
children. There is a shortage of those to instruct young mothers in the details of infant care. We 
will have to have opinions and help of government agencies or other agencies to improve nursing 
facilities in this country. 

We need to consider what the Academy can accomplish in the field of research, not specific 
laboratory research which is best done in individual institutions, but study problems which can be 
best carried out by the cooperation of many pediatricians the country over. I think of a very 
specific problem of present interest as an illustration, that ‘is, the influence of German measles on 
congenital anomalies. To answer this problem requires an enormous amount of data collected from 
different sections all over the country. It is quite possible that this could be carried out through our 
organization better than it could be carried out under any other circumstances. At the moment we 
are, of course, not projecting such a study. Other problems such as the reporting of cases of 
poisoning and the construction of a manual frequently rewritten having to do with common 
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sources of poisoning of children, the ingredients of household substances which are often ingested 
by children, might be of great value. Thought has been given to the great advantage of the collection 
of rare and interesting but well studied cases which do not justify publication in extenso in any 
of our crowded journals but which might be collected in a central registry for a later analysis when 
accumulation of like instances may make possible important contributions to medical knowledge. 

A recent duty that has been suggested we assume has to do with the request by Doctor Veeder 
that we make an analysis of the success of the examinations that the American Board of Pediatrics 
has carried on. This we have not done in the survey, nor is it possible now to carry it out, but it 
is obviously a wise suggestion and one which imposes a responsibility upon us. What are the 
points emphasized in the Board examinations, the ones which are most important in everyday 
practice of our doorbell ringers who do the basic work, or do they reflect too much the ideas of 
people secluded and protected by academic environment ? 

Let me summarize. Our Committee has spent almost a year in planning an organization. It has 
been, nevertheless, a profitable year I believe. We plan to develop a small, select staff of research 
workers to function as an advisory group through our Committee to the Executive Board and to 
other committees who need it. This staff will not be engaged in routine business of the Academy, 
nor shall it have any part of executive authority of the President or the Board. Its financial support 
is a matter for future development, but the funds obtained will be managed, of course, in the 
usual way through the business offices of the Academy. The function of the new Committee and 
its staff will be to carry on some of the problems that have arisen in the survey, to interpret the 
facts as found, and to see that the public gets a correct interpretation, to write a national report, 
probably several, and to consult in writing state reports if requested. Most important of all, to 
teach the public the basis for good pediatric care, that is, the better training of more doctors, and 
to engage actively in specific attempts to improve pediatric teaching and thus child health. 





TESTIMONY ON S. 1290 PREPARED FOR THE HEALTH 
SUBCOMMITTEE OF THE SENATE COMMITTEE ON 
LABOR AND PUBLIC WELFARE, MARCH 9, 1948 


Mr. Chairman, the American Academy of Pediatrics welcomes this opportunity to discuss with 
this committee a bill designed to make more adequate provision for the health of school children. 
I would like to begin by giving you a brief statement of the background for certain factual data 
which I wish to present. 

I am a pediatrician, a graduate of the Harvard Medical School. Prior to entering military service, 
I was engaged in teaching at the Harvard Medical School and was in private practice in Boston. 
In 1945, upon return from overseas duty, I learned that the Academy had undertaken a courageous 
venture: a nation-wide survey of child health services to serve as the basis of well-founded recom- 
mendations for the improvement of child health. I was asked to direct this study which I have done, 
having been given a continued leave-of-absence from the Harvard Medical School and the Children’s 
Hospital in Boston. 

This study, now nearing completion, has been thorough. An exhaustive survey has been made of 
facilities and services available for the medical care and health supervision of children throughout 
the nation, taking into account private practice, hospitals, and community health agencies. Further- 
more, we have made a survey of medical schools and the hospitals which have been approved for 
pediatric residency in order to determine the amount and quality of teaching being given to those 
who are to care for children, either as general practitioners or as pediatricians. This study of pediatric 
education has been considered an important part of our undertaking since we are convinced that 
there is little use in planning for more and better health services unless consideration is first given 
to providing well-trained physicians to render those services. 

At the outset the Academy recognized that it was undertaking a task far beyond its own resources 
and experience. Therefore, it was deemed advisable to request the cooperation of the U. S. Public 
Health Service and the U. S. Children’s Bureau. Dr. Parran and Dr. Martha Eliot were approached; 
both agreed to give the Academy all possible help; both assigned from their respective agencies 
personnel to serve on our executive staff. This pattern of cooperation between private medicine and 
government agencies has, we feel, demonstrated that more can be accomplished along these lines by 
both working together than could be accomplished by either working separately. At the same time 
the participation of government agencies in this project has been a source of confusion to some 
who have erroneously assumed that this was a government survey. I wish to make it clear that the 
study has been directed by myself under the supervision of a specially appointed Academy com- 
mittee, of which Dr. Warren Sisson of Boston is Chairman. 

Essentially then, this study, the total cost of which has been about $1,000,000, has been an 
attempt on the part of the members of the American: Academy of Pediatrics to look into their own 
affairs and to make an inventory of health services currently available for children in order that 
steps may be taken toward the improvement of child health at national, state, and local levels. 

One part of the study has been an attempt to gain information related to school health services. 
We designed a special questionnaire to be filled in by all official and voluntary agencies dealing 
with school health services in each county in the United States. This information is now in the 
process of tabulation. Since we have anticipated that this part of our findings might be of value in 
relation to S. 1290, we have given priority to the tabulation of this material. However, I must 
state with regret that we do not today have complete tabulations for the entire country. We do, 
however, have enough information to serve as a fairly reliable sample of the country as a whole. 
We have selected eight states for the purposes of preliminary estimates. These states are New 
Hampshire, North Carolina, Alabama, Illinois, Montana, New Mexico, Oregon, and finally Maryland, 
to which we have added the District of Columbia and two adjoining counties of Virginia to serve 
as an example of a state essentially metropolitan in character. From these preliminary analyses, I 
wish to present a few selected facts which demonstrate unequivocally that a large proportion of the 
children of this country are not receiving any organized school health services. 

First, may I invite your attention to Fig. 1 which shows for each of these eight states the pro- 
portion of counties which are completely lacking in any organized school health services. You 
will note that in these eight selected states, about one third (37%) of the counties are without 
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school health service. The most poorly served of these states is Montana in which 73% of the 
counties are deficient in this respect. It is important that you should understand that a county is 
said to be without school health service if there is not at least one public elementary school in 
which medical examinations are done by a physician for children other than those on athletic teams. 
For example, if a county should have 100 elementary schools within its borders and only one of these 
schools should have provision for health examinations, this county would be listed as having school 
health services. Thus these figures must be accepted as greatly understating the actual situation. 


Number of Percent of counties without 
counties medical services 
Without 
Total Services 


429 160 
56 

102 
36 


100 
31 
67 
27 


New 
Hampshire 10 
Fic. 1. Counties having no medical services in public elementary schools. 
Eight selected states. 


In seeking to bring out contrasts in health services for the rural child in comparison with those 
for the urban child, we accept the fact that the usual differentiation between ‘rural and urban is 
unsatisfactory for comparisons in medical services. Many persons living in rural areas are at the same 
time near enough to urban centers to permit easy access to the facilities of those centers. However, 
in rural areas far removed from urban centers, services received are, for the most part, restricted 
to those which can be obtained locally. 

Therefore, service areas have been established recognizing two fundamental characteristics: (a) 
population and (b) proximity to densely populated areas. In this way, consideration is given to areas 
which, although they themselves may be sparsely populated, are nonetheless relatively close to 
metropolitan areas and the medical facilities ordinarily available in such centers. 

For practical purposes, service areas have been established so as not to cross county lines. Five 
groups of counties have been created. Metropolitan counties which include the metropolitan districts 
of cities of 50,000 or more persons have been subdivided into greater metropolitan and lesser metro- 
politan, the former being in or around the twelve major cities of the United States. Counties 
geographically contiguous to any of the metropolitan counties are classified as adjacent. The remain- 
ing counties have been subdivided into isolated semi-rural and isolated rural, depending on the 
presence or absence of an incorporated place of 2,500 or more inhabitants. 

The counties in these eight states have been grouped together according to this county classifica- 
tion. Fig. 2 shows the proportion of the child population (ages 5-14 years) living in those counties 
which are completely lacking in medical service in public elementary schools. Of the children living 
in counties which we have classified as greater metropolitan, 3% are in counties without school 
health services; whereas, in the counties which we have classified as isolated rural, the corresponding 
figure is 35%. Of the total number of children of school age who live in these eight states (3.3 
million), 19% or 636,000 children live in counties without these services. If we assumc that these 
eight states are a fair sample of the country as a whole, and if we apply the 19% average to the 
total school-age population, it then appears that of the total 22 million school-age children, approxi- 
mately 4 million children are living in counties that have no medical services in their public ele- 
mentary schools. Again, please bear in mind that this figure must be considered an understatement. 
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We have tried to determine the extent to which school health services are rendered by local 
health officers who include school work as part of their regular program of activities in comparison 
with other physicians who are employed specifically for school health services. Many of the latter 
are in private practice and serve one or more schools on a part-time basis. In the total of the 
eight selected states, the personnel carrying on school health services are divided equally between 


COUNTY GROUP PERCENT 


Average 


Ro, a 


Greater Metropolitan 3% 
Lesser Metropolitan 24% 
Adjacent 28% 
Isolated semi-rural 20% 


Isolated rural 35% 


Fic. 2. Percent of children in counties without medical services in public 
elementary schools. Eight selected states. 


COUNTY GROUP 
Average’ 1.0 


Greater Metropolitan 3. 


Lesser Metropolitan 


Adjacent 13 
Isolated semi-rural 0.5 


Isolated rural 0.4 


Fic. 3. Ratio of school physicians to health officers doing school 
health services. Eight selected states. 


health officers and other physicians. It is a matter of no little significance that such a large propor- 
tion of the school health services in these states is rendered by health officers who, for the most 
part, are required to include this responsibility among their other manifold and varied duties. The 
burden placed upon the county health officers is illustarted forcefully in North Carolina. In approxi- 
mately two thirds of the counties, a county health officer was the only physician giving school 
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health examinations and he sometimes had to serve more than one county; the number of children 
for whose school health services each of these county health officers was responsible averaged 7,000. 
This number is far in excess of what any county health officer can handle in addition to his other 
duties, even if he examines children in only three grades annually. 

If these data for the eight selected states are analyzed according to county group, as shown 
in Fig. 3, school health services in the greater metropolitan counties are rendered predominantly 
by physicians employed specifically for this service rather than by health officers. In the isolated rural 
counties, these services are rendered primarily by the health officers who, one may assume, must 
necessarily spread their services thin over broad areas. 

This finding may be correlated with another finding revealed by the study. The physician-child 
ratio in these isolated rural counties is only about one half of that in or near the metropolitan 
centers. Thus, it seems fair to state that there are too few physicians in the isolated rural counties 
to enable them to cover the need for school health services; and that, in these counties, the need 
is being met, insofar as it is being met at all, predominantly by officers of the health department. 

The pattern of responsibility for school health services is indicated in the following table: 


Per cent employed by specified agencies 
Total 


number of Official Official Joint Official, 
physicians Health Education Health and Education Other 


Total of 8 States 636 61 21 8 
Alabama 63 92 6 0 
Illinois ‘ 168 30 34 21 
Maryland-District of Columbia 73 47 0 0 
Montana 26 54 46 0 
New Hampshire 114 40 49 11 
New Mexico 33 76 18 6 
North Carolina 110 100 0 0 
Oregon 49 94 2 0 





This table shows, as one would expect, a great variation in accordance with the well-known 
fact that the custom varies, state to state, in regard to the responsibility of official health or educa- 
tional agency in rendering school health services. 

A similar pattern holds for nursing services since in many areas the local public health nurse 
includes school health as part of her total program. Of the 1,451 nurses serving in schools in these 
same 8 states, 60% are employed by official health agencies; 15% by official education agencies. 
The remainder are under joint or other sponsorship. 

These are only a few of the facts which are now being revealed by the Academy's two-year study. 
They are sufficient, however, to indicate clearly that there are deficiencies in school health services. 

At this point I wish to state that in the following discussion I am expressing official opinion 
approved by the Executive Board of the American Academy of Pediatrics; I am not speaking for 
either of the two Federal agencies which have cooperated in the nation-wide study. 

The Academy supports S. 1290 and favors its enactment, but with certain limitations which I 
wish now to set forth. 

In 1939 the Academy adopted a resolution which was reaffirmed in 1946. I quote: “Resolved, 
That the American Academy of Pediatrics, regarding the provisions for maternal and child welfare, 
favors the use of public funds to provide such services to those groups of the population unable to 
pay for medical services, to the end that the standards of medical care may be maintained at a high 
level among such groups.’’* 

In keeping with this guiding principle to which the Academy still adheres, particular attention 
has been given to the terms of this bill which provide for treatment of defects and conditions found 
in school health examinations. 

Before H.R. 1980 was introduced into the House by Congressman Howell, certain safeguards 
were inserted by its sponsors, some being at the request of Dr. Joseph S. Wall, then Chairman of 
the Legislative Committee of the Academy. These are: 

Page 2, lines 8, 9, 10, 11, reading—‘Such school health services shall utilize and develop, insofar 


* J. Pediat. 28:373, 1946. 
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as feasible, the qualified public health, medical, dental, and hospital facilities already established in 
each community.” 

Page 2, lines 17, 18, 19, which reads—“‘and (especially in rural areas and in areas suffering from 
severe economic distress) the treatment of such defects and conditions.” This phrase in parenthesis 
was inserted by Mr. Hecht at the request of Dr. Wall, during the early formative stages of the bill 
when it was proposed as an amendment of the Social Security Act, Title V of which includes this 
phraseology relating to expenditures from the Children’s Bureau for Maternal and Child Health 
Services and Services to Crippled Children. 

Page 7, lines 20, 21, 22, 23—‘‘and (9) provide that the health services described in the State 
plan shall be available to children without regard to race, color, creed, or nationality, on a basis 
that is equitable in view of need for services.” This safeguard as to expenditure of funds for those 
in need, which was deleted in S. 1290, was the subject of specific comment by Miss Lenroot, Chief 
of the Children’s Bureau, when testifying before the sub-committee of the Committee on Interstate 
and Foreign Commerce of the House of Representatives on H.R. 1980 on July 16, 1947. I quote from 
page 37: “I am very glad that H.R. 1980 does not impose a ‘means test’ as a condition of making 
services available within the States. I am concerned, however, that the language of section 6 (a) (9) 
that the services described in the State plan shall be available ‘on a basis that is equitable in view of 
need for services’ might be construed to provide a basis for the. several States to differentiate among 
children on the basis of the economic status of their families.” 

This comment from the Chief of the Children’s Bureau—the Federal Bureau which has been 
named to administer this Act—has been a cause of concern to the Academy and emphasizes in our 
opinion the importance of adding to S. 1290 this phrase which was included in H.R. 1980. 

I do not wish to give the impression that the Academy recommends having all provision for 
treatment struck out of the bill. In accordance with the resolution cited above, the Academy is 
on record as approving the provision of medical services to those unable to pay for such services. But 
the Academy is vigorously opposed to any program in which federal funds are used to provide 
medical treatment for those who are able to take care of themselves. 

Specifically then, the Academy approves the enactment of S. 1290 provided that the phrase “‘on a 
basis that is equitable in view of need for services” be added to section 6 (a) (9) and that the 
phrase appearing on page 2, section 3, lines 19-20, “especially in rural areas and in areas suffering 
from severe economic distress” be replaced with the phrase “among individuals suffering from 
severe economic distress.” 

At the same time I wish to call to your attention that although a program of grants-in-aid to states 
to provide school health services may be considered a step toward the improvement of child health, 
the Academy is convinced that it is a weak step and fails to take into consideration an essential 
factor. Indeed, we feel that this legislation and, I might add, other health measures which have 
been discussed at length before this committee, put the cart before the horse and stuff more and 
more of a load into the cart. The Academy would like to see first thought given to the horse. 
Grants-in-aid to states cannot effect better or more evenly distributed medical care for the health 
of school children or any other bracket of the population until well-trained physicians are available 
to render that care, especially in areas of need. The facts which I have presented to you and other 
more cogent facts which are now being sharply defined by the Academy Study point directly to the 
need for more physicians who are well-trained in the care of children. This need must be met before 
other health measures can be effected. This need can only be met by strengthening pediatric education. 

Positive action was taken toward this objective just a month ago when the Academy, through its 
Executive Board, approved a recommendation for Federal support of pediatric education. That 
branch of organized medicine chiefly concerned with the child now proposes that Congress enact 
suitable legislation to provide for the improvement of child health by enabling medical schools, 
hospitals and other teaching agencies to give more adequate training to physicians in the medical 
care and health supervision of children from birth through adolescence. 

The need for such a program is heavily documented by the Academy’s nation-wide survey. Ample 
evidence can be produced to demonstrate that improvement of child health is essential to the health 
of the nation; that inequities and deficiencies exist in the amount of medical care received by children 
in different parts of the country; that, in order to correct existing inadequacies in the availability 
of health services for children, more physicians who are well trained in the care of children are 
required; that pediatric education in medical schools and hospitals, for undergraduates and post- 
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graduates, for general practitioners and pediatricians, and other specialists must be strengthened ; 
that under existing circumstances attempts to strengthen pediatric education are limited or altogether 
blocked by the gross inadequacy of financial support for pediatric education; that the cost of medical 
education to the student is such that he must frequently terminate his hospital service before he has 
had opportunity to acquire special training in the medical care and health supervision of children; 
that services for maternal and child health already provided for by Federal and state agencies are 
limited in scope and effectiveness by lack of well-trained physicians. 

An appropriation of $5,500,000 annually is proposed to aid medical schools in training under- 
graduate and postgraduate personnel in matters relating to medical care and health supervision of 
children; to provide fellowships for the purpose of enabling graduates from approved medical schools 
to continue special pediatric training; to enable medical schools to develop decentralized systems of 
pediatric teaching whereby hospital residents or fellows rotate through periods of service in out-lying 
community hospitals affiliated with the teaching center, thus extending services of high quality out- 
ward from the medical schools into the very areas where deficiencies in medical care now exist; to 
keep physicians in outlying or rural areas abreast of the latest developments in the teaching centers 
and close the gaps between the new knowledge in medical centers and its application to people; 
to aid hospitals and other teaching agencies and institutions concerned in pediatric education and 
the maintenance of high standards of teaching; to assist states through grants-in-aid to provide for 
pediatric fellowships for medical school graduates committed to return to practice in an area of need 
within the state receiving the grant. 

It is recommended further that a National Advisory Council on pediatric education be created to 
advise on matters related to the conduct of this program and to review and make recommendations 
regarding all requests for grants-in-aid for education in the field of medical care and health super- 
vision for children. This Council should consist of physicians suitably qualified in the practice or 
teaching of pediatrics and should be given sufficient authority to assure that the granting of federal 
funds does not mean federal dictation or interference in the policies of the institutions involved. 

Such a measure would put first things first; would be a much more direct and fruitful attack 
on existing health needs of this nation; and would cost the taxpayer far less than other health 
measures now pending before this Committee. 








Round Table Discussion 


PSYCHIATRIC PROBLEMS OF ADOLESCENCE 
LEO KANNER, M.D., Chairman, Baltimore, Md. 


Chairman Kanner: Every day of man’s life constitutes a transition between yesterday and tomorrow, 
converging in the intrinsic values of the moment. The past and present continue to shape and 
modify directions and goals, mostly through quiet evolution, sometimes in lively spurts. One of the 
liveliest spurts occurs during adolescence, at a time when a person is no longer a child and not yet 
an adult. 

Many incisive changes take place in that period. Body growth, in a remarkable upward surge, 
attains its maximum for the individual. The physique assumes its characteristic configuration. Sexual 
development reaches procreative capacity. There is striving after emancipation from sheltered exist- 
ence, a trend toward increasing self-dependence in thought and action. The sphere of interest and 
participation expands from the confines of home, neighborhood and school to the community at large. 
The choice of vocation, until then a playfully considered matter, becomes a real issue. Current 
standards and precepts are submitted to criticism not as yet leavened by the tests of experience. The 
established order is challenged boldly and then, after some struggle, appropriated gradually with 
more or less reservation. 

Adolescence, in our culture, is a great translator. It translates the language of parental direction, 
attitudes and behavior into an individualized idiom. This is much less evident in primitive cultures. 
One might go so far as to say that in primitive societies there is no conceptual equivalent for that 
which we call adolescence. Childhood ceases abruptly when, through a set of elaborate rites, it is 
transported into full-fledged adulthood. Tribal ritualism, rather than personal spontaneity, determines 
status and function. In our social structure, a child is given several years in which he is to find his 
way from a more or less manipulated and regimented existence to the acquisition of initiative in a 
loosely competitive environment in which the taboos are blurred, the semantics are equivocal, and 
the variety of occupational, political and theologic choices offers opportunities for perplexities. 
The adolescent translator’s dictionary is full of confusing synonyms and antonyms. 

A combination. of inner soundness, wholesome parent-child relationship, and guidance from 
understanding adults, helps most adolescents to emerge safely from the groping and floundering 
which precede maturing stabilization. Overreaching or falling short of the target can be attenuated 
by bringing aimer, aim and target into reasonably comfortable harmony. But the great variety of 
backgrounds and personalities is fraught with possibilities of less easily smoothed conflicts and 
clashes. Developmental shortcomings, early exposure to pathogenic parental attitudes, and burdensome 
life situations may work singly or together to inténsify perplexities and twist emotions and per- 
formances. Hurdles taken by others with sufficient skill and economy of effort may come to loom 
as conspicuous barriers, circumvented inefficiently, avoided shrinkingly, or allow to inflict serious 
damage in clumsy and incongruous attempts to surmount them. 

The normal adolescent has his puzzlements and preoccupations; trouble starts when the puzzle- 
ments and preoccupations threaten to have the adolescent. It is then that the tasks of accepting one’s 
identity, fitting oneself to things and people as they are, and establishing and maintaining give-and- 
take relationships come to a crucial test. Sensitiveness about physical appearance and functioning 
may become a predominant feature, with excessive self-observation and logically as well as empirically 
inadmissable causal associations. Prevailing superstitions and pamphlet lore, sometimes echoed even 
by physicians, make masturbation a focus of worry and dread. The search for social and cosmic 
orientation confronts the fledgling with ill-defined generalizations which he can brush aside without 
much ado, explore in pseudo-philosophic ruminations and debates, eventually sift for practical usage, 
or confuse to a degree out of proportion with utility and reality. Ambitions may fall in line with 
expectations and serve as guide for consistent planning, lag behind expectations through want of 
ability, purpose, initiative or self-confidence, or shoot far beyond the attainable mark in fantasies 
but little related to actualities or in jerky, misdirected, prematurely spent thrusts. 


From the Annual Meeting, Dallas, Tex., December 8-11, 1947. 
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Many young people, well prepared biologically and educationally, go through the second decade 
of life without essential disturbance. Some get entangled temporarily but emerge steadied, pulling 
themselves up on their own bootstraps or, if need be, holding on to a guiding hand. Others may 
become so thoroughly engulfed in all-embracing moods, ensnared in abstractions, trapped in blind 
alleys of mystic preoccupations, drawn away from realities or rudely tossed into realities, that they 
are in serious danger of getting lost in their efforts to find themselves and their place in the scheme 
of things. These are the persons whose road to adult socialization often leads over bumpy detours, 
from which the main highway may or may not be regained. The detours, more or less profound 
deviations of feeling, thinking and acting, may take the shape of overpowering anxieties, obsessions 
and compulsions, hysterical reactions, delinquent behavior, alcohol and drug addiction, depressions 
and elations, and disorders of the schizophrenic variety. 

There was a time in the not too distant past when the inception of a psychiatric problem was 
regarded as coincident with the appearance of observable symptoms. This is fully justified from the 
point of view of descriptive clinical pathology. It is a practice common to all branches of medicine; 
the “onset” of an illness is dated from the time of the first subjective complaint, objective manifesta- 
tion, or both. Medicine, nevertheless, has come to appreciate the significance of incubation periods, 
insidious bacterial invasions which take some time before they announce themselves symptomatically, 
tumor formations which betray their presence only after a period of hidden expansion. 

These realizations are a help in the understanding of analogous developments in the field of 
medical psychology. The onset of behavioral symptoms is not the onset of the problem; it is the point 
at which the problem has broken through to the surface, has become manifest through its externaliza- 
tion, through the annoying or frightening form which it assumes, through the nuisance value 
which it represents. The onset of the clinical picture is, in effect, an outcome, at least a temporary 
outcome, rather than something which comes as a bolt from an untroubled sky. It rouses curiosity 
about the nature of the pathogenic agent which, instead of being the cumulative effect of a toxin or 
the spreading encroachment of a tumor, is a combination of psychodynamic forces closing in on the 
person. It is, when it occurs in adolescence, a set of harrowing experiences interfering with com- 
posure and smoothness of functioning at an age when parental cushioning or parental intimidation 
can no longer be tolerated as a substitute for desperately needed opportunity for self-expression. 

It may be said without exaggeration that there is no major psychiatric problem in adolescence 
which does not have it origins in earlier life experiences. The character of these experiences not 
only forebodes the probability of the occurrence of personality difficulties but also predetermines the 
patterns in which the difficulties will express themselves if the pathogenic constellations persist. 

What are these pathogenic constellations? 

Every human being, starting out in life as a biologically helpless creature, grows into maturity 
to the extent to which he can attain a fully differentiated identity. Emotional growth is essentially 
a successful struggle for identity. It results in a progressive development of self-dependence and self- 
reliance, a gradual emancipation from an initially receptive and submissive subordination to direc- 
tion by adults. The degree and form of the emancipation are governed by cultural pressures for an 
irreducible minimum of conformity, identification with the parents and other persons important in 
the child’s life, and parental attitudes expressed in behavior which may encourage or suppress 
spontaneity. 

Some people find it difficult to see how experiences in infancy and early childhood can so affect 
an individual’s emotional equilibrium that they could burst out in delinquent, neurotic or psychotic 
flames in adolescence when no noticeable smoldering seems to have preceded, The connection would 
be more easily comprehended medically if two things could be demonstrated convincingly: first, 
that noxious attitudes can play as much havoc with personality formation as organic infringement on 
brain structure, and second, that an interval of apparent conformity does not always signify emo- 
tional health in a child subjected to noxious attitudes. 

The first demonstration, which is one of the major contributions made to psychiatry in the 1940's, 
has been offered by Goldfarb and verified by others. Goldfarb studied two groups of adolescents. 
The one consisted of persons who in their first three years of life had been cared for in orphanages 
where they had all the prescribed nutritional and hygienic attention but were deprived of personal 
stimulation and affection. The control group was made up of boys and girls of the same social strata 
who were reared in foster homes from the beginning. The majority of the orphanage group, even 
though they were later transferred to foster homes, were so seriously injured by the early emotional 
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deprivation that their adolescent behavior, their psychometric and Rorschach responses showed 
marked resemblance to the essential features of postencephalitic reactions. This was not at all true 
of the members of the control group. 

The second point, that of apparent normalcy prior to the clinical onset of disturbing symptoms 
in adolescence, also has an analogy in organic pathology. Juvenile paresis may not come to the fore 
until the patient is well along in the second decade of life. He may have done reasonably well up 
to that time and presented no problem, even though the spirochetes had been active from the begin- 
ning and worked busily toward disaster. 

The apparent normalcy of an adolescent headed for psychiatric upheaval is largely a matter of 
evaluation, as is the scenically beautiful calm of a seemingly quiescent volcano a short time before 
its eruption. Wickman’s pioneering book, published almost twenty years ago, has pointed out flaws 
in the evaluation of children’s behavior, flaws which are still prevalent. Wickman asked teachers 
and psychiatrists to rate children’s behavior items from the point of view of their seriousness. 
Teachers stressed the pathologic importance of self-assertive behavior which offended their sense 
of decency, dignity, or authority. They were not impressed by meekness, submissiveness, obsessive 
meticulousness, or indications of withdrawal, which were regarded by the mental hygienists as far 
more ominous than aggressive conduct. Laymen generally tend to judge children’s behavior on the 
basis of its nuisance value. Hence the deceptive impression often persists that breakdowns in ado- 
lescence may arise without warning; the warnings expressed through a child’s anxious bid for 
acceptance and approval, through his striving for perfection, through his timidly unquestioning 
obedience, far from being recognized as storm signals, are mistaken for wholesome conformity by 
autocratic adults. It is often pathetic to listen to the puzzled account of parents of adolescents 
brought with all the evidences of a seemingly sudden schizophrenic catastrophe. How, they ask 
uncomprehendingly, could this have happened to their child who had always been so excessively good, 
polite, obliging, industrious, a prodigious reader, the pride of his teachers who have always given 
him “excellent” marks in conduct—in short, a model child? 

Evelyn B. was brought at 18 years of age by her physician father who also brought with him 
the ready-made “diagnosis” of manic-depressive psychosis, depressed phase. According to his account, 
she had always been a normal girl, had gone through high school with very good marks, had never 
presented any problem of behavior. It had been taken for granted by everybody, including herself, 
that she would go to college and take up journalism. All the arrangements had been made, and 
she had been accepted at a college which her father had selected for her. In the interval between 
graduation from high school and college entrance, Evelyn became sad, preoccupied, moody, uncom- 
municative, so puzzled about herself that she spent hours in the public library reading textbooks of 
psychiatry. She was horrified when she found in herself symptoms which she thought were present 
in practically every type of mental disease about which she read. 

It was learned that the father, himself a neurotic of no mean proportions, had an attitude toward 
Evelyn which was similar to that of Mr. Barrett of Wimpole Street toward his daughter, Elizabeth. 
From the beginning, he kept her in constant emotional bondage, watched every one of her moves, 
calculated her calories, checked her homework, got up at night to see if she was properly covered. 
His overprotective possessiveness presented itself to the child as the sort of paternal sweetness which 
sends rebellion to cringe in contrition. 

The mother, who accepted her assigned role of family cook and maid and maintained it when 
the father had achieved financial affluence, adjusted herself to her husband's neuroticism with silent 
hostility. She mechanically went through all the motions of priesthood in the service of her child 
whom she hardly knew except as someone to be fed, clothed, bathed, put to bed, and guarded against 
illness and corruption by undesirable companions. The father saw to it that every companion whom 
Evelyn chose was decried as undesirable. 

Evelyn submitted to all this with seeming complacency. But when the time of her departure for 
college drew near, she became*more and more uneasy. She found that she was incapable of making 
decisions. She had never so much as bought a handkerchief for herself. She allowed her father to 
take her to the school but cried incessantly and prevailed on him to take her back home. It was then 
that he sought psychiatric advice, mainly regarding the effect of benzedrine on what he decided was 
a depressive psychosis. 

Evelyn, in reviewing her situation, came to recognize the background of her conflicts. She desired 
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to learn to stand on her own feet. She passed the civil service examination as a secretary and got a 
Government job. She became cheerful and poised. Her father, deciding that she had recovered from 
her “depression,” again started pushing her toward college. She went through the formalities of 
applying, became increasingly morose, and refused to leave when the time came. She cheered up 
again when it was too late to start the term, went back to work, and did well. When the paternal 
pressure was repeated, she left home one day and went to live in a rented room. There came paternal 
pleas, promises and tears which caused her to return home after less than 24 hours. It was then, 
when she realized how her father used every possible means to keep her dependent on himself, 
that she requested psychiatric hospitalization so that she might be helped to emancipate without his 
interference. 

While she was in the hospital, she was gradually enabled to shake off the yoke of her emotional 
dependence. Her mother, in a series of interviews, not ohly came to understand the girl’s needs but 
rediscovered herself as a person rather than a mere domestic robot. For the first time, a close human 
relationship developed between mother and daughter, both of whom thawed out in this mutual 
warmth. Evelyn got a job in a nearby city, where she resides, visiting her parents on weekends. She 
is a healthy, well-adjusted person who now, when she is not under pressure, takes evening courses 
in a college of her own selection. 

Evelyn’s psychiatric problem which became manifest for the first time at the age of 18 years 
following graduation from high school, had its roots in early infancy. She seemed to get along 
because dependence and submission paid their dividends in the form of parental approval; they did 
not present a problem in an atmosphere in which, far from being regarded as a problem, they were 
accepted as evidence of goodness, obedience, desired and desirable conformity. But this same de- 
pendence and submissiveness which had made a “good” child and a “good” pupil of Evelyn could 
not stand the challenge of altered circumstances and altered expectations at college away from home. 
She did not have a Robert Browning to support her in the needed break from the filial chains forged 
heavily around her by the replica of Mr. Barrett. She had to take recourse to psychotherapy in order 
to disengage her identity from the emotional needs of neurotic parents. This was so much more 
necessary because she herself was not exactly an Elizabeth Barrett and did not have sufficient inner 
resources to take things into her own hands. 

In Evelyn’s case and in most other instances of more or less acute adolescent entanglements, the 
core of the difficulty consists of a belated groping for identity, the acquisition of which has been 
hampered by adult overbending of the twig. 

Quite a bit, of course, will depend on the elasticity of the twig itself, something that has been 
referred to variously as constitution, inherent personality structure, ancestrally predetermined tend- 
encies, basic ego strength, and the like. The cortical cells, the basal ganglia, the glands of internal 
secretion, the types of hody configuration, the varieties of eidetic imagery and other factors have 
been drawn and sometimes dragged in for an explanation of the differences of individual responses 
to situational perplexities. It has been customary to fall back on the word ‘‘puberty” as a sort of 
bugaboo supposed in some diffuse and mysterious way to set off emotional fireworks because of its 
very existence. There is an analogous trend in the lay public to ascribe neurotic problems of middle- 
aged women indiscriminately to the word “menopause” or, as the vernacular has it, “change of 
life.” There have been a few more such oversimplifying generalizations which tried to make believe 
that complex human involvements derive primarily from a certain time-limited phase or even 
moment of life. There were early geneticists who made all behavior, all sorts of character traits, 
fatalistically dependent on the union of sperm and ovum; everything that followed was declared 
to be secondary. There was a psychoanalytic group which saw in the so-called birth trauma the key 
to all subsequent developments; one enthusiast even recommended the universal practice of Caesarean 
section as a mental hygiene measure to preclude the dire potentialities believed to arise from the emo- 
tional crisis coincident with the passage through the birth canal. 

There are different kinds of twigs, to be sure. But all of them have a chance to become sturdy 
trees provided that they grow in good soil, are not afflicted with crippling diseases, and have the 
nutrition and sunshine they need. Let someone keep pulling constantly at a twig, flood the soil 
incessantly, try to insist that a young forsythia become an oak or an oak become a forsythia, wrap 
it in protective layers of cotton, overheat or overfreeze it, try to change the direction of the sprouting 
leaves—and the result may not be a vety healthy tree or bush. The human twig needs a good 
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home, physical care, and adequate nutrition. And he also needs an opportunity to unfold his poten. 
tialities, the potentialities which are uniquely his, with a minimum of the kind of agitation which 
frustrates naturalness and spontaneity. 

Close observation of parent-child relationship in our culture leads to the conclusion that parents 
much too often bend and overbend, overheat and overfreeze their children to serve their own com. 
plex emotional needs. 

Children can be comfortably warm, swelter, or freeze in the emotional climate maintained by 
parental attitudes. The homes in which they grow up can be pleasantly air-conditioned places, ovens, 
or refrigerators. Children can be objects of enjoyment, recipients of anxious overprotection, organs 
of parental hypochondriasis, screens, on which hostilities are projected in a cold war or in the form 
of unmitigated atrocities, often the fields of battle on which the fathers and mothers, sometimes 
with varying strategies, test the tactics of their campaigns. 

The statement may be premature, because not as yet backed by statistical material, but is neverthe- 
less justified on empirical grounds, that children reared in a comfortable emotional climate have 
the best chances to become well-balanced adolescents and adults. Many of the others may begin 
to show the effects in the years of childhood, carrying them over into adolescence unless something 
happens to improve the climate. But there are many who, like Evelyn, do not externalize their con. 
flicts until circumstances force them to translate the established domestic relationship patterns into 
terms of relationships with the world at large. If you wish to translate, you can do so only when 
you have had some experience with the language used in the translation. These adolescents have 
been kept from learning the language spoken by the majority of free people. They are familiar only 
with one limited type of communication, that which has been impressed on them and pressed into 
them for years. It is a language which says in effect: “You better remain under the protection of 
parental regimentation because you have never been taught how to rely on your own initiative.” 
Or it says: “You know exactly what we expect of you and you owe it to us to live up to these 
expectations regardless of how you feel about them; in fact, you have no right to have any feelings 
of which we do not approve.” Or it says: “Your recent departures from one hundred per cent 
compliance are signs of treason. Your arrival last night half an hour past the allotted time, your 
failure to hang up the sweater, the opinion you expressed the other day about grandfather or the 
political candidate, the teacher’s report about your saucy remark in the classroom, all these are 
signs of depravity about which you should feel guilty and duly apologetic.” 

Robert M. was brought by his parents at 16 years of age. He was an only child. His mother 
explained that they could not afford more than one child. They were by no means indigent people. 
In fact, they were affluent, had a large home, servants and many luxuries, took long and expensive trips 
in the summer. But they felt that Robert should be the sole recipient of their wealth and of that 
which they thought was affection. The mother’s two brothers, reared by an extremely domineering 
mother, had rebelled in their adolescence, had been driven away because of the disgrace they had 
brought on the family, and had come into conflict with the law. Robert’s mother had reacted to the 
same emotional climate with the development of rigid perfectionism. The man whom she married 
was a successful, self-made merchant, rather soft-spoken but greatly impressed by the general claim 
that the path of virtue and righteousness is so straight and narrow that you must incessantly take 
precautions against the danger that your foot or elbow might reach out beyond it. Both parents 
were unable to shoo away: the vision of Robert’s two uncles and lived in dread that some sort of 
hematic transmission, popularly known as heredity, might assert itself in Robert some day. They 
set out to counteract this peril by trying to attain perfection of body and spirit. 

Perfect feeding habits were achieved with the help of coercion and tonics. Robert's ankles were 
bandaged to assure perfect gait. “The necessity of being honest’’ was pointed out to him in long 
sermons. His homework was inspected and judged before he was allowed to retire. His playmates, 
the moving pictures, his reading materials were preselected for him. Robert accepted all this with 
seeming equanimity. He was a good boy, convinced not only that his parents knew best but also 
that there must be something within him that made all these measures imperative. He felt guilty 
when his school report said ‘‘good”’ instead of “excellent.” 

He was a small boy until 14 years of age; then he began to shoot up rapidly and was a six- 
footer when he presented himself at 16. The parents complained at that time that he “didn’t know 
his own mind, neglected his school work, didn’t know what to do with himself, had no pep 
whatsoever.” This was countered with more sermons, predictions of a worthless existence, refusal 
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to let him go to ball games or drive the family car until he produced better marks. When this 
brought no results, psychiatry was resorted to. 

A tall, lanky boy came into the office and sat down listlessly. He had come, he said, because 
nothing made any difference to him any more. His parents had never trusted him and they were 
obviously right. Ever since he could remember, they had always criticized him about everything. 
He had never known how to satisfy them. They treated him like a little baby and perhaps he was 
one. Oh yes, he had many friends and was popular with them but his parents found fault with 
most of the boys and girls with whom he wished to associate. The main trouble started when the 
question of choosing his high school course had come up. His parents wanted him to become a 
doctor and therefore take the academic course. Robert wanted to become a business man like his 
father and take the general course. For the first time, Robert had the courage to act on his own 
inclination and signed up for the general course. He paid dearly for this. There were incessant 
referrals to his ingratitude, stubbornness, lack of consideration and lack of cooperation. He 
was made to feel that he had let his parents down. When, under these circumstances, he had no 
zest for work even in the general course and his marks began to drop, he was made to feel that 
this was the result of the poor choice which he had made. 

Robert was crushed and defeated when he came for the interview. He had given up trying, he 
said. What was the use? He kept up this attitude for some time but relaxed more and more when he 
found himself accepted and rid himself of the suspicion that the psychiatrist would be another 
preacher of sermons. When he felt that he could speak freely, he cheered up, talked about his 
delight when on Saturdays he was allowed to work in his father’s store, recalled an incident when 
he had succeeded in making a substantial sale when his father had failed, and spoke enthusiastically 
about going to business college. 

It took some time to help the parents, especially the mother, to accept Robert as he was rather than 
an ectoplasmic extension of their own desires. While this was being accomplished, Robert was 
able to build up his identity without being made to feel guilty about it. His apathy, which in reality 
had been a pathetically painful defeatism, gave way to increasing self-confidence and self-assurance. 
His school work improved. He once referred to his first visit to the psychiatrist as his Fourth of 
July. 

There are some adolescents, as there are some nations, who have no need for a drastic act of 
emancipation. There are the boys and girls born and reared in the relative freedom of a domestic 
democracy which is a combination of mutual understanding, tolerance, compromises, and an invita- 
tion to conformity rather than an enforcement of surrender. 

There are other adolescents, as there are other nations, who, having experienced autocracy, 
develop sufficient maturity to strain at the shackles and to throw them off with the aid of relatives, 
teachers, friends, or physicians. Robert had strained hard at his shackles and managed to throw them 
off with psychiatric assistance. The Fourth of July was not achieved without a struggle; it left scars 
and the necessity for further struggle. Robert and his parents had to put out considerable effort to 
ratify their peace treaty, to adapt to the new pattern, to do something about the inevitable initial 
relapses, to consolidate their gains. 

Again there are adolescents, as there are nations, who never achieve the equivalent of a Fourth 
of July. Revolt, nurtured by the accumulation of unbounded and unredeemable hostility, has led one 
nation to the mass use of the guillotine; it has started some adolescents on the road to delinquency 
and crime, with a transfer of vindictive resentment from the parental oppressors to everyone in the 
path of their retaliatory aggression. Submission, held up for centuries as a virtue, has made of 
another nation, famed for its poets and philosophers, the complying tool of one of history's most 
hideous despots and has so crushed its spirit that even now, when it is free to do so, it is utterly 
incapable of working for its political emancipation. Some adolescents have become so inured to 
unconditional surrender that they are unable to cope with the inescapable need for meeting the 
challenge of communal adjustment. The intrenched habit of seeking approval through excessive 
meticulousness and the search for perfection in.an imperfect world may drive the frustrated seeker to 
preoccupation with obsessive symbols which place perpetual obstacles between the patient and 
ordinary routine functioning. On rare occasions, the overwhelming impact of demands on the 
adolescent’s emotional resourcefulness may result in the conversion of the conflicts into paralyzing, 
blinding or deafening hysterical phenomena. 

Adolescence is the age par excellence at which the temptation to give up, to get away from it all, 
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to substitute unchecked fantasy for frightening reality, to regress to the sheltering comforts of 
infantile passivity, can become so alluringly irresistible as to make schizophrenic capitulation attrac. 
tive. The textbooks of psychiatry state that schizophrenia often begins in adolescence. This js 
correct only in the sense in which it would be correct to say that a war begins on the day when 
the shooting starts. But the shooting has been preceded by rivalries and hostilities of long stand. 
ing. The schizophrenic manifestations are a culmination, a radical withdrawal from realities which 
have for a long time played havoc with the patient’s emotional equilibrium. Schizophrenia is a 
drastic retreat to isolationism. It is a case of ‘cold feet” resorted to when there are no other 
resources left, when goodness, dependence, quickly crushed abortive attempts at rebellion are no 
longer serviceable. It is a refusal to make further emotional investments after so many previous 
investments have yielded no returns. It is an escape from the unpleasantness of further rebuffs. 

A shy, quiet, inconspicuous, studious boy, who had always tried to satisfy the ambitions of an 
overbearing mother, presented no problems to her or anybody else until his graduation from high 
school with high honors at 18 years of age. He then, following his brother's appendectomy, began 
to complain of abdominal pain, vomited, sat around the house with apparent apathy, became mute, 
untidy, irritable, refused to eat, lost weight, and had to be tube fed on occasions. He gradually 
emerged from this condition and could be helped to make an adjustment on a relatively simple 
level. When he was on the road to the type of recovery which he was capable of making, he said 
significantly: ““My mother wanted me to get a job and I was scared. In school it was routine but 
when I got out it was a different world.” His mother’s possessiveness and domination had ill 
prepared him for facing this different world. He got cold feet and withdrew even from his own 
world at home. 

Herbert S. was the obedient, studious, bookwormish son of a mother who kept her children in 
complete dependence, sometimes with the aid of smothering demonstrations of affection, fainting 
spells, and violent tantrums. The father and mother disagreed constantly and noisily. An older brother 
succeeded in emancipating himself after a terrific struggle which almost wrecked him. 

Herbert’s parents were proud of his memory feats, his ability to recite long poems, the long 
hours he spent reading in his room. They spoke contemptuously of those idlers who wasted their 
time playing ball on a vacant lot in the neighborhood. Their Herbert, they kept reminding him, 
was destined to become a great man, a scientist, maybe a Nobel prize winner. The child accepted 
this goal for himself. He was a little old man, avoided children of his age, silently unhappy about 
their teasing remarks and increasingly sensitive about the impression he made on people. 

When he was near 15 years old, he won first prize in an oratorical contest on the comparative 
merits of ancient and modern heroes. He became disturbed by the ensuing publicity, was tense, hid 
in the cellar, read treatises on astronomy, cosmogony and psychology, filled a notebook with vague 
warnings and admonitions, mumbled to himself, spoke of death and world’s end. His parents, 
crediting him with a “research mind,” admired his profound wisdom, the big words which he used, 
his concentration on deep subjects. They became suddenly alarmed when he claimed that he heard bells 
and roaring engines when none was to be heard, touched every lamp post along the street, was 
negligent of his personal hygiene, ate salt and sugar by the handful, screamed for days, and kicked 
his mother. 

When he was admitted to the hospital, Herbert was preoccupied, inaccessible, spoke in mono- 
syllables, jerked his head, maintained odd postures, giggled to himself, refused to eat, was severely 
constipated, tore up and chewed bits of paper. He spent two years in a private hospital, one year 
on a farm, and finally landed in a state hospital where he has remained mute, occasionally grunting, 
sometimes smearing feces about the room, often masturbating—a total loss. 

All these examples and innumerable others, regardless of the specific nature of the disorder, 
regardless of the number of variables, have one common denominator. The afflicted adolescents have 
found it difficult and sometimes impossible to detach themselves from pathologic and pathogenic 
relationships in which they had been enveloped in their childhood years. They have been the 
targets of neglect, overprotection, overanxiety, hostility, or perfectionism. They have not experi- 
enced the warm fondness, the consistent guidance, the trusting casualness, the acceptance and 
approval which help the majority of children and adolescents to acquire a reasonable measure of 
security, self-confidence and the kind of emancipation which, prepared and encouraged gradually, 
does not even require a Fourth of July. 

This statement would attain universal and uncontested scientific validity if its corollary could 
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be proved, if it could be shown that no fondly and non-coercively reared child, unaffected by 
severe organic damage, becomes neurotic, psychotic or delinquent in childhood, adolescence or ever. 
I do not know if such proof can be offered now or in the foreseen future. It would presuppose 
general agreement on evaluations. I have had children and adolescents referred to me by school 
teachers, pediatricians and even psychiatrists with the remark that the parents were highly intelligent, 
cooperative, interested, understanding, charming people. I have then often found that, though all these 
epithets were indeed correct, the attributes thus described covered everything except the attitudes 
of these parents toward their children, my patients. One example may suffice. 

Gerald F. was brought to our clinic at 14 years of age. He stuttered, had a variety of tics, had 
night terrors, and gave evidence of poor social adjustment. His father was a busy physician, very 
much in demand by appreciative patients. His mother had been a competent business manager prior 
to her marriage at 27 years. The referring pediatrician could not say enough in praise of this couple; 
he inferred that Gerald’s problems could not be understood in terms of parental behavior and 
therefore could be interpreted only on the basis of inherent, innate, “‘constitutional’’ tendencies. The 
parents’ intelligence could not be questioned; they were interested in music, art, literature, the 
theater; they served actively on several boards. They were cooperative with their pediatrician; they 
complied with every one of his recommendations to the letter. No one could possibly say that they 
were not interested in Gerald; they had him in a fashionable private school, provided piano 
lessons, dancing lessons and dramatic instruction, sent him to an expensive camp. They were 
charming hosts at elaborate parties. They certainly must have been understanding parents; the 
mother was a functionary at a local child study group for which she was the official book reviewer, 
read all the current publications on child psychology and discussed them with amazing eloquence. 
Dr. and Mrs. F. impressed people indeed as intelligent, cooperative, interested, understanding, and 
charming parents. 

Gerald, I.Q. of 124, began the first interview by emphasizing his loyalty to his parents who had 
done so much for him. The longer he talked, the more this emphasis began to sound like an apology 
rather than an endorsement. This became particularly evident when he spoke of his status as an only 
child. He had often expressed the wish for a brother or sister but his parents had “made it clear” 
to him that his presence made the family complete as far as they were concerned, that they desired 
to devote all their attention to Gerald and nobody but Gerald, that they wanted him to be their own 
and only good, nice, clever boy of whom they could be proud. Once he got this far in the interview, 
he was able to lower some of the barriers of guardedness and, in response to the therapist's silent 
encouragement, went one significant step farther. He never succeeded, he said both guiltily and 
with mounting resentment, in being as good, nice and clever as he was expected to be. No matter 
how much he tried, he was always made to feel that he fell short of the mark. Then, with the 
floodgates wide open, he summed up his life experience by declaring that he had been reared in a 
courthouse by judges rather than in a home by parents. It was obvious that this analogy had occurred 
to him for the first time during the interview, for he dwelt on it, let it melt in his mouth, felt 
noticeable relief in thus finding a verbal vehicle for his feelings. In fact, after many visits in several 
months during which he made no reference to the analogy and during which the parents were in- 
cluded in the therapeutic procedure, he smilingly said at the termination of the interviews: “I have 
a home now; I don’t live in a courthouse.” By that time he was relaxed, his tics, stuttering, and 
fears had left him. 

It would be wrong to think of these parents as villains. They really wanted the best for their 
child—the best as they saw it. And they could only see it from one angle—their own. Dr. F. had 
been, as he was able to say, “kept under the paw” of a domineering mother who was still living 
with them. He had never been away from her in all his life except during the war; his army 
experience resulted in a neurotic digestive disorder which caused him to be discharged with a 
neuropsychiatric label. Mrs. F., who still smarted from her own courthouse type of upbringing, 
unhappy over the omnipresence of her mother-in-law whose cleverly tactical rather than tactful 
interferences kept her in constant tension, was still living in a courthouse. Her parents were dead 
but she was still the defendant, transferring the role of judges to relatives, friends, neighbors, and 
everybody else. She could redeem herself only by striving for perfection in herself and her child 
whom she treated as if he were her pseudopodium. It was just this perfectionism which had made 
literal-mindedly cooperative, obliging, charming people of these parents whose son paid the penalty 
for their emotional involvement. They needed, wanted, indirectly pleaded for, and were given help, 
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not criticism. Only by helping them was it possible to assure a long-term adjustment of their son, 

This example, aside from illustrating the difficulty of evaluation from external appearances, 
again throws light on the psychodynamics of psychiatric problems in adolescence. It reinforces the 
position of those who have learned to view these problems as the cumulative effects of attitudes and 
reactions to them. It again points to the clouds which gather before the storm breaks. 

Once the storm has broken and a problem has become manifest, the psychiatrist is the only 
person prepared to struggle with it. The struggle is easy or difficult, depending on the patient's 
and the parents’ felt need for help, the virulence of noxious attitudes, the degree to which the 
adolescent's emotional distress has intrenched itself, and last but not least the therapist's own 
personality and therapeutic skill. This is equally true of all other medical concerns. In psychiatry, 
as in all other fields of medicine, there are benign and malignant conditions. Progress in medicine is 
often measured rightly by the extent to which potential malignancies can be recognized at the 
earliest possible time and so treated that ominous developments are nipped in the bud. 

While the treatment of psychiatric problems which have arisen should be left in the hands of 
psychiatrists, pediatricians are in the best strategic position to recognize and alleviate those pathogenic 
situations which, if unrecognized and not alleviated, work toward discomfort, maladjustment and 
possible malignancy. The pediatrician is the family’s natural adviser while the child passes through 
the years from infancy to and through adolescence. (For, though opinions may differ, I feel strongly 
that an individual should be followed by his pediatrician until the age of approximately 18 years, 
the age corresponding with graduation from high school. Earlier removal from pediatric care may 
give an adolescent a welcome feeling of grown-upness, it is true, but takes him away too soon from 
someone who has known him and advised his parents for years. So long as parents seek advice 
for their children, they should be able to continue to seek it from the same physician until their 
offspring is mature enough to select his own medical counsel.) 

The pediatrician’s role as a mental hygienist can do much to prevent or nip in the bud behavior 
problems of small children and at the same time to prepare conditions best suited to guarantee a 
reasonably wholesome adolescence and adulthood. His principal function may be compared loosely 
to that of a thermostat, a regulator of the emotional climate in which the child is brought up. But 
while a thermostat functions automatically, the pediatrician’s function requires a great deal of 
personal sensitiveness, orientation and experience. He will then sense the excessive heat of over- 
protection, the type of mothering which smothers, the chill of parental rejection peering through 
a thick coat of coercive perfectionism. 

Pediatricians and child psychologists have learned an important lesson in the past two decades. 
In earlier days, both groups bombarded parents with rigid rules and regulations. Only she was 
regarded as a good mother who carried out all the thou-shalts and thou-shalt-nots to the letter. 
Most mothers fortunately retained enough of their genuineness, naturalness, affection, and resource- 
fulness to counterbalance the enforced obligation to turn themselves into nutritional and educa- 
tional mechanics. But the obsessive mother found in these rules a much-needed sanction for her 
hammering, kneading subjugation of her child. The oversolicitous mother found in them an 
authoritatively encouraged excuse for her hectic, frantic, nagging agitation. Coercive feeding 
coercive toilet training, coercive insistence on immediate compliance were justified on the grounds 
that it was all done with the aim of preventing the dreaded anorexia, constipation, or non- 
compliance. The effect was that not only were these things not prevented but also that in the 
process the child was squelched, kept unwholesomely dependent, made to feel guilty, deprived of 
any opportunity to develop spontaneity, given no support in his search for identity. 

Better knowledge of pediatrics and child psychology has brought about a change of orientation. 
The work of Clara Davis began to liberalize the dogmatic enthrallment which kept physician, parent 
and child alike in unredeemable bondage. The recent rooming-in arrangements in obstetrical clinics, 
the introduction of on-demand feeding, the emancipation of bowel movements from the clock, the 
generosity with which a mother is now allowed to pick up and fondle her crying baby are all 
evidences of a departure from medical obsessiveness. At least enough permissiveness is beginning to 
be approved to reduce the culturally determined taboos dictated by superstition and pseudoscience 
in the dim, distant past which has not quite ended the day before yesterday. Mothers are no longer 
required to jerk thumbs out of infants’ mouths even if they have to stay awake all night, to apply 
thumb guards, elbow guards and modified strait-jackets to the recalcitrant recidivist. Physicians no 
longer anticipate and prophesy future insanity because a child’s hands make pleasurable contact 
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with the genitalia. Physicians, in other words, are no longer the killjoys and spreaders of ululating 
gloom that some of them used to be. They really don’t mind now if a mother and child enjoy each 
other. The liberty bell is beginning to toll for mother and child, and enough experience has been 
gathered to indicate that there is no crack in this liberty bell. 

This relatively new attitude and orientation of physicians and psychologists, aided substantially 
by psychoanalytic and anthropologic insights, has not as yet passed the nascent stage. But all research 
so far, all the careful analyses of psychiatric disturbances in childhood and beyond childhood tend 
to give validity to the concepts on which the reorientation is based. 

The modern pediatrician has put these concepts and practices to a test. He has found them em- 
pirically sound. He is learning to appreciate the etiologic and personality shaping significance of 
parental attitudes. He knows that noxious attitudes cannot be modified merely by telling a mother 
that she should not overprotect, be overanxious, coerce, and hold on to an umbilical cord which has 
not been severed psychologically. The cited examples show plainly that the parental carriers of 
noxious attitudes are not villains who wish to drive their children into confusion, dependence, and 
emotional agony. They are troubled people with perplexities and anxieties of their own. Their 
psychotoxic condition cannot be altered by admonitions and may be aggravated by condemnation. 
But the toxicity can be reduced by understanding, by giving the parents a chance to come out with 
their feelings, by rendering them the kind of support which, coming from an accepted and respected 
authoritative source, reassures, mitigates anxieties, removes the emotional basis from factually un- 
warranted solicitudes and agitations. 

Thus the pediatric thermostat can help, wherever necessary, to maintain or create a comfortable 
emotional climate for the child, who can then find his identity without struggling unsuccessfully to 
throw off the blankets of smothering overprotection or shivering in the chill of parental rejection. 
There is no better and no alternative prophylaxis against psychiatric problems of childhood or 
adolescence. It is a common experience that a person who comes out of a comfortably warm house 
can stand the vicissitudes of the outside weather much better than one who comes out of an over- 
heated or a chilled house. 

Four main questions were asked at yesterday's round table. The first was, “How are we pedia- 
tricians going to make referal to a psychiatrist acceptable to parents?” The second was, ‘““How can 
we pediatricians function as mental hygienists?” The third, ““How can we find the time to do so?” 
And the fourth, “Will it be possible for the parents to accept the financial obligations involved?” 

I should like to say something about the time question. It is one that comes up again and again 
in discussions and is an indication of a profound desire on the part of pediatricians to be active in 
terms of mental hygiene. I think that the time element has been overrated when considering the 
mental hygiene function of pediatricians. When the time question is brought up, it is usually in the 
sense of time for therapy, time for interviews with the child and the parent after some problem 
has arisen, after the parent has brought the child because of a definite symptom that has nuisance 
value. But this is not the primary function of pediatrics at all. The primary mental hygiene function 
of pediatrics requires no more time than the pediatrician is capable of giving. The pediatrician, in 
the last decade or two, has become a mental hygienist whether he knows it or not .He has become 
that by recognizing that the former sanctioning of parental obsessivness should be discarded; by 
liberalizing the business of child rearing; by changing it from a dreaded chore to something that 
bears in it a nucleus of enjoyment, enjoyment which the pediatrician sanctions and provides for, In 
all of the examples which I have quoted, in at least 90% of the practice of child psychiatry’ and 
adolescent psychiatry, you find the type of child rearing that deprived mother and child of the 
warm emotional climate which has helped most of us to grow up wholesomely. I know that, what- 
ever you do, you will always find a residue of obsessive, anxious, hostile, rejecting parents who 
are emotionally unable to accept and have an attitude which you try to develop in them. We are 
confronted by parents who themselves are so upset emotionally that they are in need of help and 
sometimes are unable to recognize this need. 

Often cultural attitudes have a powerful effect on the feelings and behavior of parents. We know 
this from the remarkable change of attitude regarding masturbation, which for a long time has been 
dreaded by everybody, including the medical profession. This dread had been dispersed and most 
parents are falling in line with the change. 

I don’t think that there is a better example than thumb-sucking to illustrate the impact of 
cultural attitude on the behavior of individual members of the cultural group. I have always been 
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amused by an experience which I had when I tried to acquaint myself with the cultural implications 
of the sucking. When did all this worry about thumb sucking begin? I first went to the 20-volume 
Oxford Dictionary of the English Language which records everything that has been printed untij 
about 1850 and I didn’t find either the word combination finger sucking or thumb sucking or any 
equivalent. I looked up other literature, any available source, and there wasn’t anything. Of course 
children sucked their fingers before the middle of the 19th century, and if proof of this were needed 
I found it. I found it in the paintings of some of the famous artists who depicted angels with 
fingers in their mouths to give them the appearance of heavenly bliss and tranquility. This is what 
people thought about finger sucking of infants. Toward the end of the 19th century and the beginning 
of this century, there came a flood of fear with the early ideas of the newly developed science of 
orthodontics about the etiology of dental malocclusion. The fear of germs being introduced into the 
oral cavity, the early statement by Freud that children who suck their thumbs thereby give evidence 
of ‘‘a constitutional reinforcement of the erogenous lip zone” and will become perverse kissers and 
hysterical vomiters. All these fears were wrapped into one big bundle by a man whose popular book 
on the psychological care of infants and children warned that mothers who allow their children to 
suck their fingers “should be rightfully condemned by the community.” Then a new cultural attitude 
came into being. The orthodontists are no longer scared about thumb sucking. The notion of the 
danger of germs has been discarded, especially since the study by the Bakwins, of groups of 
thumb suckers and non-thumb suckers, both showing approximately the same incidence of infectious 
diseases. The modern analysis had advanced since 1905 when Freud made his statement and certainly 
does not recommend any tactics to discourage thumb sucking. Hence there is less of the feeling 
that “now you must do something to stop that thumb sucking from the beginning.” 

Attitudes are transmitted. Of course, there are always people who do not conform to the attitudes 
of the group. There is the generally accepted attitude that children should be immunized against 
certain diseases, but you still find individuals who, because of superstitions or their own emotional 
involvement, do not conform, and would not allow their children to be immunized. You always 
have to think of these people as non-conformists who cannot fall in line with the general attitude, 
but still I think it’s very important to help to establish wholesome attitudes. This is not a matter of 
time. It is a matter of public education, in which pediatricians can exert an important influence. 

Dr. Kelly: What about adolescents who, though capable, do not want to exert themselves in 
school ? 

Chairman Kanner: You refer to the youngsters who have high I1.Q.’s and who are satisfied with 
just getting by. This is something that has been bothering a great many parents. They often come 
with the question, “Why does my child, who has been tested and has a high I.Q., not work hard 
enough to make full use of his potentialities as expressed in the recognition given by teachers, called 
marks?”’ The teachers are after the parents. “Your boy is very talented, has a very high I.Q. and 
he could, if only he would, if only he wanted to buckle down.” The basic curiosity should be, 
“Why can’t he want?” Instead, the adults immediately proceed to blame the child, to criticize him. 

Many adolescents of 14 and 15 years of age wonder how much more schooling they will have to 
endure. It begins to look like eternity. High school and then college—it’s a long time; there is often 
a slump, at least temporarily, when the child needs help and encouragement rather than reprimand 
and the admonition: “Now, we'll get you a tutor and we'll spend our good money and you better 
perk up and do something about it.” Then there is the time when the child begins to have various 
predccupations with dates, sports, and other social affairs, which are very interesting to the child. A 
child who is allowed to indulge in these interests will continue to do his best in school much more 
than one who is told constantly, “You can’t go out until we have seen that you have finished 
your homework.” The attitude of the school teachers also has something to do with the problem. 
There are schools and teachers that make learning very attractive and there are others that make 
learning very unattractive. This applies to the gifted child whose time is often taken up with the 
memorizing of unnecessary material, which, because of his intelligence, he comes to recognize as 
unnecessary; he would rather do some reading about topics which are of interest to him and would 
be helpful to him. This is only a partial answer, I know, but it covers a number of features with 
which children are troubled. I have seen some children flunk completely in spite of high 1.Q’s 
because of the type of .attitude of the school and parents combined, which just drove them away 
from learning, instead of encouraging the desire for learning. 
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Dr. H. F. Meyer—Chicago: Are there any data available as to how many adolescents make the 
transition from childhood to adulthood gracefully? 

Chairman Kanner: Ym afraid not. There are data available about the number of adolescents who 
are admitted annually to mental hospitals but this is a poor criterion because these persons have 
become so ill that they are beyond the reach of pediatricians and sometimes even beyond the reach 
of psychiatrists. We are here interested in the youngsters who can be helped, and there are quite 
a few of these. It is not only a matter of degree—it’s always a matter of parental attitude and evalua- 
tions which start at the time when the child is very small. You know that some parents will stand 
happily near the crib and enjoy the spectacle of a child sucking the thumb at the age of a few 
months, and other parents become frantic and run to the pediatrician, wailing, “What am I going 
to do?”” The same difference of attitudes persists through the years. There are adolescents who 
struggle through all this and pull themselves up on their own bootstraps. Most of us when we 
were adolescents had some problems but they didn’t have us because we had resources built up within 
us and attitudes around us which helped us to get through. But if a child is not allowed to build up 
such resources and the people around him don’t help him in his early struggles, somebody else on 
the outside must enter into the picture and help the child, whether he be a physician, a clergyman 
or a school teacher. 

Dr. M. P. Borovsky—Chicago: You undoubtedly encountered some psychiatric problems where 
the parents have adopted a too liberal policy toward their children. Would you tell us something 
about that? 

Chairman Kanner: Not so long ago, a very fine little book was published by Margaret Ribble, 
called “The Rights of Infants.” It is a helpful book for parents; it gives the parents a chance to 
enjoy their children, it allows parents to pick up and fondle their children. But here is an interesting 
effect: I have met mothers who have read the book, but being the kind of obsessive parents that 
they were, they became bent upon being just as obsessive about not being obsessive as they had been 
about being obsessive before. 

Any time that the child just barely opened his mouth, they felt that the child must be fed; they 
were constantly after the child, constantly picking him up and doing things to him. This is not a 
too “liberal” start; it is an obsessive start in the other direction. 

Of course, this isn’t what you had in mind, exactly. What you had in mind was the parent who 
has the ultramodern idea that you should never say “No” to a child. This notion appears in different 
forms; it used to be expressed as follows: “Your child is nervous and you should never cross him” ; 
later it went like this: ‘Don’t allow the child to build up repressions by inhibiting him.” This is 
often used by parents to place the child on a throne of infantile autocracy. But sensible permissiveness 
is not an invitation to a child to dominate the household. 

A child has to give up all sorts of pleasures and usually gives them up provided that he has 
some pleasurable substitutes for the abandoned pleasures. Children who are not offered helpful 
substitutes because of the mistaken idea that self-indulgence must be encouraged become easily 
confused, especially when they come into contact with other children, when they begin to go to 
nursery school or kindergarten; they find then that people don’t live that way and find it difficult 
to adjust. 

Dr. F. A. Norman—Dallas: What guide can you give these questioning adolescents who ask, 
“What do I owe parents? How far shall I go to meet their demands, their insistence that I call 
each weekend or return home from the university, that I spend my entire vacation with them? Just 
what do I owe my parents?” 

Chairman Kanner: 1 wouldn't tell them anything. If a youngster comes to you with that question, 
he comes for a reason. Not all college students go to people and say, “What do I owe my parents?” 
When they come, they do so because of some specific, personal perplexities. My first step would be 
to ask, “What has caused you to wonder about that?” “What do you think you owe your parents?” 
Thus I would give the adolescent a chance to express his own feelings, to explain to himself why 
he has felt the need for coming to somebody, to speak about his sense of guilt or parental disap- 
proval. “Now that you are grown up, you are neglecting us.” The parents may bewail the fact that 
the adolescent has found some pleasures outside of his home which have taken him away from home 
to the extent that he is beginning to wonder: ‘Shouldn't I sort of distribute my time?” I don’t think 
that I would be able to dispense any generalized advice to any youngster who comes. The very fact 
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that the question is put in the form of “What do I owe my parents?” or “To what extent am | 
indebted to my parents?’ already introduces a topic which has definite emotional connotations. We 
don’t usually go around thinking that way; we don’t go around asking people, “What do you 
think I owe my wife?’ or “What do you think I owe’ my children?” The minute we start asking such 
a question, there is already a problem, a preoccupation on our part, which has its basis in some 
experiences and puzzlements of ours. 

Dr. Marjorie F. Murray—Cooperstown, N.Y.: 1 wonder if you care to say something about this 
very question that Dr. Norman just asked in relation to the pediatrician taking over the parental role 
with these post-adolescents, who are our young parents. I think that’s one of the things that we all 
connect—the young adolescent who gets into the marriage situation, has a baby and has rejected the 
parental control and then comes to the pediatrician expecting the pediatrician to take control of 
parents. 

Chairman Kanner: The young person who has known his pediatrician for a long time often 
welcomes him as another parent, a parent who at the same time is not the baby’s grandparent, which 
I think is an important factor; a parent who is around, always sufficiently at a distance, always suffi- 
ciently detached, geographically and in many other ways, but still ever present somewhere. Such 
“parents” are almost something like the old Grecian and Roman deities who were around somewhere 
and could be invoked in case of need. This role is accepted graciously by most people and is 
(something tells me) enjoyed by the pediatrician or any other person thus revered. In many families, 
the parents quote the pediatrician with reverence and sometimes with a great deal of fondness. They 
need him not only for their children but as supporters in the frequent encroachments of the children’s 
two sets of grandparents. This places on the pediatrician a tremendous responsibility for accepting a 
sort of parental role and at the same time clashing with the authoritarian pattern of grandparents that 
very often has brought trouble to the young parents. All this is significant, right at this present time, 
because of the housing shortage and the necessity that many young couples live with one set of 
grandparents. This has often created a great many difficulties. 

Dr. C. E. Snelling—Toronto: May we have your opinion about the very serious problem of sex 
education ? 

Chairman Kanner: 1 wonder why you call it a very serious problem. Any issue is as serious as we 
make it. I have never heard any parent particularly distressed about the question, “How and when 
are we going to teach our child to appreciate counting or adding?” There is a certain sensitiveness 
about one particular type of information which has been singled out as something out of the ordinary 
éducational vocabulary. Rousseau advised leaving the whole thing alone and not depraving a child by 
early sex knowledge. Since then, a healthy tendency has developed to view sex education as just 
another bit of information that we dispense when a child gets ready for it. We don’t teach calculus to 
a first grader. On the other hand, we don’t wait until a person is 18 years old before we teach him 
the rudiments of additions and subtractions. We are learning to view any kind of instruction in the 
same manner devoid of the emotional connotations that the culture has brought into play with regard 
to one particular form of information. For some strange reason, we have singled out the words “‘facts 
of life’ for just one particular subject that we don’t want to recognize as facts to be communicated 
to children. It is our attitude that makes something special of one item of information. You may have 
heard the little story that I think is very helpful and could be told to any parent. An old lady who 
visits a zoo approaches the keeper asking, ‘Oh, pardon me, Mister; is that hippopotamus there a male 
or a female?” Whereupon the keeper says, “Lady, what difference does that make to anybody except 
another hippopotamus?” In this story, you have someone who asks for a bit of information. The 
person who is asked, instead of giving a plain answer, immediately translates the question into terms 
of mating and shifts the whole topic. This is what we often do when children ask, ‘Where do babies 
come from?” The parents (in our culture, that is) become concerned because we connect the child's 
curiosity promptly with our own taboos. There are groups which tend to swing to the other extreme 
and feel that you should explain everything to the child at as early an age as possible and offer every- 
thing except actual demonstration. 

Do we need standards of sex instruction? If we standardize, we freeze something that is just as 
personal as anything else. As pediatricians, you know that you can’t say, “Every child should be 
changed from the bottle to the cup at a certain date.” That just can’t be done. We proceed on the 
basis of personal needs in matter of nutrition; why couldn't we do something in matters of sex 
education? We don’t have to go out of our way because a child sooner or later comes up with “How 
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was 1 born?” “Where do children come from?” At first, it’s just a verbal “explanation” when we 
say that the mother bears a child; it's not until the child himself is ready for the next question that 
he comes to you with it, and if you give him the answer before that, it won’t mean anything to him. 

In our clinic, Dr. Jacob H. Conn, has made a special study of the sex awareness of 200 children. 
For one thing, he found that children know much more than we give them credit for knowing ; secondly, 
he found that mothers who have given exact explanations to children before they were ready, had 
just wasted their time and effort and emotional output that went with it. One child told Dr. Conn: 
“Do you know what my mother said? My mother said children come from her stomach. But I knew 
better. Children come down from Heaven and Jesus brings them down and that’s the truth because 
all the children say it and it was not a joke.”’ Much later, that same child could accept the truth about 
the “facts of life’ without such skepticism. I don’t think there is any certain time for all children; 
it depends upon the individual child. 

Dr. Borovsky: I hate to bring up this question again of thumb sucking because it’s one of my pet 
peeves, trying to avoid it. I’ve seen a situation, where infection became so marked around the area 
where this habit had formed that lymphangitis developed and the youngster was on the road to a 
septicemia as a result of such munching. It’s one of the things that has led me to try to 
minimize it as much as possible and I just wonder about the consequences. You might 
discover in later life that warping results. 

Chairman Kanner: 1 am very glad that you brought that up. I might add another danger, that of 
lead poisoning through thumb sucking. A few children of house painters who have buckets of paint 
in the house, were in the habit of dipping the thumb into the paint bucket and putting it in the mouth, 
and became lead poisoned. The problem there wasn’t thumb sucking but the presence of the lead 
containing paint that was made available to the child. There are cases of persistent thumb sucking 
but the interesting thing is that this is the result of casual handling of the problem but usually the 
outcome of many frantic attempts to keep the child from sucking the fingers. I don’t know how it was 
in your particular instance but I have a feeling that the child might have been driven to this form of 
self-consolation and withdrawal. I once saw a 12-year-old, unhappy, lonely child who still sucked her 
thumb and who said to me, “Well, this is the only friend that I have’; she stopped sucking the 
thumb when she found that she could have other friends. 

Dr. Borovsky: Let us say we overcome that thumb sucking habit well, with moderate force, let's 
say. This was a 214-year-old child with normal doting parents. What harmful effect can there be in 
just breaking that relationship up between thumb and mouth? 

Chairman Kanner: No harmful effects if there is a good relationship between the child and his 
world. The harmful effect of stopping thumb sucking is not so much the disruption of the act but the 
type of attitude and behavior which force the disruption. I don’t believe there is any harm, if a child 
is gently weaned for this pleasure and turned over to other pleasures. 

Dr. Meyer: What importance do you give to earliest contacts with the environment? 

Chairman Kanner: 1 don’t believe that the contact with the “environment” begins when the first 
visitor comes and bends over the crib and says, “What a beautiful baby! Looks just like Papa.” The 
contact with the environment begins at the beginning, with the source of nutrition, with the mother, 
with everybody and everything around the child. 

Dr. J. A. Danciger—Memphis: The pediatrician has a very definite role, but in those cases in 
which we are unable to cope with the problem because of many reasons what is the teaching of the 
psychiatrist doing to give us psychiatrists capable of handling the child problems? Many com- 
munities in this country do not have them and we're very sorely in need of them. 

Chairman Kanner: In our medical school, the students have one quarter of psychiatry each year 
and the third-year medical students come over in small groups—2 or a maximum of 3—and each 
group spends six hours with us; a part of the time is taken up by discussions, and part by case pres- 
entations. In the fourth year, while working in the pediatrics department, they send their patients 
to us and make themselves responsible for observation and participation in the mapping out of a 
therapeutic program. This is a situation which exists in very few places. There are psychiatric 
establishments connected with a few teaching pediatric clinics and there is a growing desire for more 
such arrangements. 

Dr. Danciger: Well, what I mean primarily is that many psychiatrists as many dentists have no 
patience with children. Now, that sounds peculiar but it is true. 

Chairman Kanner: 1 agree with you. This is a very interesting anomaly, which is being remedied 
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gradually. Psychiatry has come to recognize the importance of the impact of early relationships, and 
early experiences on personality development. Yet, most psychiatrists study only adults and all the 
things that they know about childhood experiences come to them through “hearsay.” In our own 
particular setting, every psychiatric intern spends two months full time, working with children, as q 
required part of his training. I agree with you that there are still many psychiatrists who don't know 
children, Originally, there was very little or no contact between pediatrics and psychiatry. Pedia- 
tricians didn’t know psychiatry and psychiatrists didn’t know children. Now pediatricians want to 
know something about psychiatry and psychiatrists want to know something about children. 

Dr. Oscar Reiss—Los Angeles: I'm not sure whether I’m clear about one point in your talk, Is 
it not true that there is a wide variation in the constitutional quality of infants that gives them the 
resistance or lack of resistance to environmental problems ? 

Chairman Kanner: 1 am a greater believer in heredity and constitution than anybody who in- 
sists that a neurosis or psychosis is inherited. I know and realize that life itself is inherited, and that 
we come into the world as different individuals, which means, differently constituted individuals. 
Except for Draper, there hasn’t been anyone who had courage enough to define “constitution,” 
People are led to think of constitution as something diffuse, something akin to the original sin. Of 
course, children are different. We all are different, not only because of what our parents have done 
to us or the experiences which we have had. But these are precisely the things about which we can 
do something. We can do something about and with a child and his parents. We are guided by 
certain features which we find in the individual person and the individual “constitution.” We can 
do different types of therapy with a highly intelligent child than with a child who is limited con. 
stitutionally in his intellectual endowment. We can deal differently with a child who is husky and 
sturdy physically than with one who in his early childhood has experienced sickness, restrained because 
of the need for a cast, or other somatic handicaps. We have to take these things into consideration 
to the extent to which this consideration is necessary and helpful for clinical application. As clinicians 
we do not have the time to indulge in armchair psychology needed for elegant definitions of heredity 
and constitution. But that doesn’t mean a denial of constitution and heredity. There are very serious 
and informed people who have tried to cope with the problem. Allport’s book on personality is about 
the best such attempt that I have encountered. 

Dr. Snelling: 1 wonder if Dr. Kanner would say something about the approach to the physically 
handicapped child with normal functions. 

Chairman Kanner: 1 think I would more or less repeat what I said in the paper. I might add that 
different children experience their handicaps differently. I have often found that a child who has 
a visible physical handicap accepts it much better than a child who doesn’t. I have had to deal with 
the diabetic or the hemophilic children who have to accept things on hearsay because they don't 
usually experience their handicap. I have seen such children who try to shove away the realization 
and act as if they didn’t have their handicap. I know one child with a large hemangioma of the 
face who accepted it beautifully; there was no anxiety or agitation, the child was secure about him- 
self and his relations with his parents and other people. I knew another child who had a hemangioma 
below the knee; he was very sensitive about it. His parents were constantly referring to it; for 
some reason or another, they gave him short pants to wear. When he was first seen at the clinic, 
he kept pushing the lower edge of the pants over the hemangioma trying to hide it; this motion 
had become a constant habitual action. He had great difficulty in adjusting when he started in school. 
The parents were not satisfied until the hemangioma was removed surgically but the child continued 
having difficulties, because of the general disapproving attitude of the parents toward the child him- 
self. 

Dr. P. E. Williams—Hamilton, Ontario: What about music lessons and children’s refusal to 
practice? 

Chairman Kanner: This is a common complaint of parents. A child who is gifted musically and 
has the urge goes ahead and, as a matter of fact, some of the children work overtime. The general 
purpose of musical education is to give the children an appreciation of music. Some think that we 
can do this by pushing a child into practicing while the other children play outdoors. It is difficult 
for some parents to see that children accept practicing much more readily if mother takes herself 
out of the room and forgets the child. Force causes children to hate music, not to appreciate it. It is 
true generally that parents never prevent the things that they try consciously and anxiously to pre- 
vent. If parents try to prevent a feeding problem consciously and anxiously—that’s what they usually 
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get. If parents watch a child’s bowel movement with a sacerdotal solemnity, they get a constipation 
problem. If parents want to enforce immediate obedience, they get either rebellion or the kind of 
submission which is much worse than rebellion. If parents agitate anxiously to make a musician of 
their child, they may even find that he begins to hate music. If parents of adolescents detest “all this 
modern stuff that is awful’ do not allow their offspring to play the things that adolescents like to 
hear and play and force them to listen to classical music only, their children may never come to like 
classical music. 

Dr. Borovsky: 1 think it might be wise to bring into a discussion of this sort the psychic trauma 
that may influence an adolescent to suddenly discover that he has been an adopted child. 

Chairman Kanner: Such a psychic trauma can be prevented by a gradual preparation of the child 
for the acceptance of his status of an adopted child. A small child, when told that he has been 
adopted, doesn’t get much more than the vocabulary. When the term begins to acquire specific mean- 
ing, he has known himself as being an “adopted child” for quite some time. Some parents go out of 
their way and tell the child that, after all, he has the advantage of having been “hand-picked,”’ while 
other children come without being pre-selected. I knew one adopted child to whom the psychic trauma 
of discovery came suddenly and who went out in search of her real parents. She was disappointed 
when her real parents were found and treated her as an unwelcome stranger. She went back to her 
foster parents but with a double pain, that arising from the discovery that she was an adopted child 
and that derived from the feeling that the real parents were not the sort of people she could ever 
accept and have affection for. I have seen adoptive parents who were as warm and genuine as any 
group of parents could possibly be, and I have seen adoptive parents who presented the same emotional 
problems in their relationship with the adopted children as many parents do in relation to their own 
children. I have seen rivalries among adopted children who knew that they were adopted. I have 
seen acceptance by parents of one adopted child and rejection of another adopted child. 

Dr. Williams: In our practice of pediatrics, we have difficulty in keeping track of our older 
children. I've had them come as far as the doorstep, and turn around. How do you get these older 
children in your office? Is there any way of getting around that? 

Chairman Kanner: It’s difficult. Of course; the adolescent feels like a grown-up if he goes to a 
physician who doesn’t treat children but, as I mentioned in my paper, I feel that the adolescent is 
benefited by being followed by the same physician until he himself is old enough to select his own 
physician. I don’t know if there is anything particular that could be done; separate office hours 
might be a good idea but this is not a very practical solution. I’m not sure that there are many 
adolescents who shy away from the pediatrician whom they have known for years. When they do, I 
wonder whether they are so insecure about their adolescent status that they want to assert them- 
selves as adults and perhaps are really ready for a change of physicians. 
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Chairman Grulee: Management of Acute Poliomyelitis with Particular Reference to Bulbar 

Involvement. 

Though the subject is as important as any single clinical problem it is beyond the scope of 
pediatrics to deal with all phases of poliomyelitis. The management of this disease is becoming 
more and more the closely integrated effort of a team of professional workers each with particular 
talents and spheres of interest. Although it is imperative that the pediatrician direct and critically 
evaluate all aspects of treatment from the viewpoint of the child as a whole, it is no longer possible 
to properly discharge our responsibility without the services of our professional colleagues. We re. 
quire the assistance of the physician in physical medicine, the otolaryngologic consultant, the neurolo. 
gist, the orthopedist, and finally, the indispensable services of nurses and physiotherapists. Particu- 
larly during large epidemics when the physician must conserve as much time as possible the social 
worker can render invaluable service interpreting reports to parents and allaying inordinate fears 
or misconceptions. Of great importance also is diversional therapy and later occupational therapy 
for the poliomyelitis patient. If this concept is valid, and I believe we must accept it as such, it then 
follows that the pediatrist specifically should be prepared to manage the acute stages of the disease 
as well as assisting to preserve the proper perspective in the later care as it is singly and collectively 
accomplished by others. The latter phase of our task follows naturally from our interest in all aspects 
of growth and child care. This session is to be devoted primarily to a consideration of poliomyelitis 
in the acute stages and as noted in the title from thé viewpoint of bulbar involvement. 

In the past our interest has been primarily, if not almost exclusively in the crippling residua 
of spinal involvement. However, when we consider the occurrence of bulbar manifestations in the 
Minnesota epidemic of 1946 as an example, the importance of this form of the disease becomes im- 
mediately apparent. In that experience 23% of 464 pediatric patients suffered only bulbar or bulbo- 
spinal damage. Furthermore, 100% of the fatalities occurred in this group. Finally recovery of those 
bulbar patients who survived the acute stage was virtually complete. This presents a particularly 
great challenge to the attending physician. We interpret these considerations as adequate justification 
for emphasizing the early recognition and proper care of the patients with bulbar symptoms. 

It can be said without qualification that poliomyelitis is primarily a disease of childhood. We 
are being forced, however, to revise our ideas somewhat concerning the age range of greatest in- 
cidence. Recent reports show a consistently greater number of children over 10 years of age being 
affected. Likewise, of the total cases a relatively larger proportion occurs in adult subjects. This was 
the situation in the Minnesota epidemic, but the statistical break-down according to age during the 
first 15 years of life revealed that 70% of the children were 8 years of age or younger. The incidence 
per year of age between 8 and 15 years did not differ significantly. One can only speculate as to the 
reason for the changing age incidence. It is true that sanitation and personal hygiene have been con- 
stantly improved during recent years. Even though the virus of poliomyelitis is not respectful of 
our sanitary measures as evidenced by the occurrence of epidemics in well laid-out and well managed 
modern communities, it has been postulated that exposure to the virus is occurring at a later age. 
Decreasing birth rate and changing concepts of the disease offer an adequate explanation according 
to Gettings at the recent Warm Spring Foundation, Clinical Conference on Poliomyelitis. 

The predominance of males over females is approximately 60:40, but the cause is not apparent. In 
this connection Panos and myself in a recent clinical survey (to be published, Am. J. Dis. Child.) 
found that roughly 70% of bulbar patients were boys. More striking was the finding that 85% of 
the children who required respirators and/or tracheotomy were male. We have no explanation for 
this circumstance. 


From the Annual Meeting, Dallas, Tex., December 8-11, 1948. 
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The variations in the course of poliomyelitis are well known. A prodromal stage or so-called 
minor illness is reported as occurring in 25-50 per cent of cases. In the remainder this initial response 
to the virus is too mild to be recognized, does not occur at all, or is continuous with the major 
illness or second stage. When a distinct first stage is present there is usually an asymptomatic interval 
of one to four and less commonly of seven days. The second stage has also been referred to as the 
central nervous system invasion stage. In the light of recent investigative work, however, in which 
were demonstrated definite evidences of encephalitis in monkeys suffering abortive attacks and the 
finding of increased spinal fluid protein in the human abortive cases, it would seem that the term is 
incorrect and its use should be discontinued. 

In general the symptoms during the prodromal stage are not characteristic and could be attributed 
readily to any one of several acute febrile diseases of childhood. In the order of their frequency the 
principal symptoms are: fever, malaise, headache, constipation, nausea and vomiting. In our experience 
headache is relatively mild as compared with the severity and persistence of this symptom in the 
second stage. A temperature elevation as high as 38.8° C. can be expected for an average period of 
two days. Sore throat as a complaint is relatively infrequent which is in considerable contrast to the 
objective finding of pharyngitis. 

In many instances only two or three of the symptoms are present. It is our impression that the 
only single symptom which can be attributed reliably to poliomyelitis is a definite febrile incident of 
more than one day duration. Support for this contention was recently supplied by epidemiologic 
studies performed by Casey, Fishbein, and Abrams. 

The symptomatology of the second stage or major illness is characterized by greater variety, 
severity and longer duration. Pain in the neck and back are extremely common. The relative frequency 
of symptoms in both first and second stages as recorded from the Minnesota epidemic are as follows: 
fever (1st) 21%, (2nd) 92%; malaise (1st) 15%, (2nd) 57%; headache (1st) 10%, (2nd) 52%; 
constipation (1st) 2%, (2nd) 56%; vomiting (1st)6%, (2nd) 45%; nausea alone (1st) 5%; (2nd) 
25%; abdominal pain (1st) 4%; (2nd) 8%; abdominal distention (1st) none, (2nd) 4%; diarrhea 
(1st) 2%, (2nd) 2%; urinary retention (1st) .08%, (2nd) 7%; pharyngitis (1st) 7%, (2nd) 53%; 
tonsillitis (1st) 2%, (2nd) 20%; coryza (1st) 4%, (2nd) 7%. With minor differences the find- 
ings parallel those reported by others. Fever is almost invariably present but rarely exceeds 38.8° C. 
except in the bulbar forms of the disease. It is worthy of mention that abdominal pain is a con- 
spicuous complaint in as many as 10% of patients; and, at times, even leads to the diagnosis of 
acute appendicitis. Finally, it can be said that the association of diarrhea and such symptoms as 
coryza and cough with the diagnosis of poliomyelitis is not justifiable. This has been revealed by 
the studies of Andelmann, Fishbein, Casey and Bundesen. Our findings also bear out the observa- 
tion that symptoms of enteritis and respiratory tract infection are not typical parts of the clinical 
picture. 

In addition to a combination of suggestive symptoms frequently occurring in a biphasic, drome- 
dary (or bacterian course), there are three general categories of physical findings which aid in the 
presumptive clinical diagnosis. These are paralysis or paresis, spasm and muscle tenderness. Finally, 
the cerebro-spinal fluid findings are very useful. 

Paralytic signs may make their appearance almost immediately following the onset of the second 
stage, but more frequently are seen on the second and third days of the febrile course. When progres- 
sion of the initial. paralytic manifestations occurs, this can be expected for a period of two to three 
days. Wilson rightly has pointed out that such progression after one week is rare and even leads one 
to question the diagnosis of poliomyelitis. Progression of the paralysis does tend to parallel the 
febrile course which commonly is four to five days and rarely more than one week. A segmental 
distribution of the paralysis pointing to the anterior horn cells of the spinal cord, rather than the 
peripheral nerves as the site of damage is of great diagnostic aid, except when involvement has been 
so extensive as to have affected all parts of the body. Similarly, the rapidly ascending type of Landry 
may be a confusing clinical picture. 

The appraisal of paralytic involvement is difficult in very young children and often cannot be ac- 
curately determined except by a highly skilled person. The refusal of a patient to use a tender muscle, 
one affected by a spasm, or one opposing a spastic antagonist is a phenomenon which can frequently 
lead to an erroneous diagnosis of paralysis. Certainly in some instances the apparently rapid recovery 
of function is explainable because of this common misinterpretation. It has been stated that one can 
predict the onset of paralysis from the presence of muscle tenderness. This sequence does obtain in 
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some patients but is not sufficiently reliable to be of practical importance since exceptions are numer. 
ous, and antecedent ‘muscle tenderness is often absent. 

Spasm or tightness is an entirely different thing from the muscle tenderness. It is a characteristic 
of the acute stages of the disease, disappears in the majority of instances fairly promptly, and if 
intelligently managed, does not in itself lead to deformity and fibrosis of musculature. Spasm of the 
posterior neck muscles, the back muscles, and the hamstrings constitutes one of the earliest and most 
helpful diagnostic findings. Because pain is present on stretching these tight muscles there is limita. 
tion cf anterior flexion of the neck, limitation of flexion of the spine in the sitting position, and 
resistance to straight-leg raising. In our experience, eliciting the so-called “Tripod sign” is a simple 
and informative maneuver. Herein, the patient is asked to assume a sitting position with the legs 
together in an attitude of complete extension. In the presence of spasm the arms are extended poste. 
riorly for support, thus forming a tripod, and frequently, the knees, because of partial flexion, are 
raised from the examining table. Until recently the explanation of stiffness of the neck, back and 
hamstrings on the basis of meningeal irritation was generally accepted. We now are aware that these 
findings can occur without pleocytosis of the cerebrospinal fluid. Alternate explanations are in. 
creased excitability of the motor neurons of the anterior horns at first, and later, damage to the 
internuncial neurons mediating tonus and stretch reflex inhibition. Either of the last mentioned 
theses is more in keeping with the finding that spasm occurs independent of weakness. 

Since the efficacy of hot packs is generally accepted now there is little reason to discuss this 
technique. They appear to be particularly effective in alleviating spasm and certainly add to the com- 
fort of the patient. 

It is important to remember that handling the patient frequently increases any degree of spasm 
present, hence should be avoided where possible. When the external intercostals and diaphragms 
are affected the chest becomes relatively fixed in an attitude of inspiration and expiration consequently 
becomes difficult. On the contrary, if there is extensive spasm of the pectorals inspiration is impaired, 
Although it is true that hot packs will improve respiratory function if the difficulty is primarily in 
the external intercostals or pectorals, we are in agreement with Wesselhoeft who believes that their 
use is usually disappointing and at best temporary. The use of the respirator is justified when spasm 
in the muscles of respiration leads to real embarrassment. Before leaving the subject of spasm, men- 
tion again should be made of this involvement in the abdominal musculature. Abdominal pain may 
be of sufficient severity particularly in the presence of definite spasm to suggest a surgical condition. 

Let us now turn to a consideration of the laboratory studies which facilitate the presumptive 
diagnosis of poliomyelitis. It is true that a normal spinal fluid does not rule out the possibility of 
poliomyelitis, particularly if the lumbar puncture is performed during the first two to three days of 
illness. It is also certainly true that an increase in protein to 50-55 mg./100cc. spinal fluid and some 
pleocytosis, however slight, can be expected later in the clinical course. In this connection it has been 
demonstrated recently that increases in cerebrospinal fluid protein, both albumen and globulin frac- 
tions occurred in 79% of ‘“‘subclinical’ cases and were highest during the second week after the 
onset of symptoms. In our series there was an average elevation of protein to approximately 55 mg./ 
100cc. spinal fluid. Infrequently this increase may be the sole evidence of abnormality, even in 
paralytic cases. 

The range of cell counts in the spinal fluid in our series has been summarized in the Staff Meet- 
ing Bulletin of the Hospitals of the University of Minnesota. We may cite certain data here. . .. 
Eighty-five per cent of the counts fall below 200/cc cells, 14% being below 20. We were unable 
to affirm the oft stated sequence namely, polymorphonuclear predominance at first, later giving way 
to lymphocytic predominance. In fact analysis of our data revealed no correlation between either the 
number or type of cells and the severity or clinical type of the disease. 

In regard to peripheral blood findings the leucocyte and differential counts as well as erythrocyte 
sedimentation rates determined by the Westegren method did not show significant deviations from 
accepted normal values. 

With this brief general consideration of poliomyelitis as a background, let us now direct our 
attention to those cases in which involvement of the medulla or bulb gives rise to an important part 
of the clinical picture. These persons are sicker patients usually than those having only spinal in- 
volvement. There is a greater severity and variety of symptoms, and temperature elevation persists for 
a longer period. In this connection we found an average temperature rise to 39.4°C for a period 
of 5.3 days as compared with 38.5°C for 4.3 days in non-bulbar cases. The initial complaint refer- 
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able to bulbar involvement is most frequently a nasal twang to the voice or hoarseness, abnormal 
accumulation of secretions in the oropharynx or difficulty in swallowing with regurgitation through 
the nose. It is remarkable that in some instances a single symptom such as nasal twang is the sole 
complaint that brings the patient to a physician. It does not follow that such an apparently innocuous 
onset presages a continued benign course; in fact, in these children fulminating progression of bulbar 
involvement can terminate in death within 24 hours. More frequently the onset simulates that of other 
forms of the disease with the added appearance of typical symptoms of ninth and tenth cranial nerve 
palsies or the finding of facial weakness. For purposes of clinical appraisal lesions of the ninth and 
tenth nerves are considered together since their functions overlap to an extent that makes definite 
differentiation difficult. It is not unusual for the appearance of bulbar signs to be delayed for 24-48 
hours, and rarely for as long as two weeks following the onset of symptoms. A striking example was 
that of a child who was to be discharged from another hospital on the fourteenth day of an illness 
diagnosed as paralytic poliomyelitis. Because of difficulty in swallowing first noted during the dis- 
charge examination, dismissal was postponed. This patient died of central cardio-respiratory failure 
24 hours later, less than one hour after admission to the University of Minnesota Hospitals. It should 
not be inferred that the presence of cranial nerve palsies is invariably associated with a desparate 
prognosis. Frequently such symptoms and physical findings are mild and disappear within one week. 

Encephalitic manifestations are common among patients with bulbar involvement. However, it 
must be added that they also occur in an appreciable number of spinal and non-paralytic cases. I 
should like to point out that the term encephalitis, herein used, is a clinical diagnosis and refers 
to the presence of certain combinations of symptoms, such as irrationality, personality disturbance, 
hyperexcitability, confusion, extreme listlessness, excessive irritability and somnolence. A small but 
definite group of patients exhibits definite anxiety, apprehension, and premonitions of death. The 
fact that virus damage can cause encephalitic symptoms is not to be challenged here. However, clinical 
observation of many of these cases definitely suggests, the possibility of anoxia as being partially 
responsible, particularly when disturbance of central cardiac and respiratory mechanisms or other 
basis for impaired aeration exists. Wilson (Warm Springs Foundation, Clinical Conference on 
Poliomyelitis) has pointed out that such classical evidences of encephalitis as convulsions rarely 
occur in polio-encephalitis, and furthermore that post-encephalitic sequelae are not seen. It is of 
interest that unmistakable evidences of cerebellar encephalitis were observed in two children during 
the Minnesota epidemic, and that in each case a complete recovery took place after 7-10 days. 

Allusions to arterial hypertension in poliomyelitis are few in number and to my knowledge, data 
have not been collected on considerable numbers of patients. Blood pressure determinations were re- 
peatedly recorded on 69 of 107 bulbar cases under our observation. A smaller group of paralytic 
(41 cases) and non-paralytic cases (36 cases) were studied similarly. Hypertension was considered 
as an elevation of diastolic pressure of more than 10 mm Hg. The normal values were compiled from 
three different sources. Fifty of the 69 bulbar patients showed hypertension as compared to 18 of 41 
paralytic and 16 of 36 non-paralytic patients. In the bulbar group, hypertension persisted for an 
average period of three-and-one-half days. Dr. Elam believes that the finding of hypertension is at- 
tributable to hypoxia. I have no argument with this contention except that an appreciable number 
of patients who had received continuous oxygen therapy persisted in showing hypertensive readings. 
In such cases damage to the central cardiac center is suggested as etiologic. Exceedingly low pulse 
pressures were also frequently encountered. 

Disturbances of respiratory function are of primary concern when bulbar involvement exists in 
poliomyelitis. These can originate by a variety of mechanisms both neurogenic and mechanical. When 
this interference is primarily the consequence of damage to the autonomic centers in the medulla 
oblongata, breathing becomes rapid and shallow with the appearance of lengthening apneic periods 
and Cheyne-Stokes respirations. Infrequently slow, deep breathing is described as a result of pressure 
in the region of the floor of the fourth ventricle. This was not encountered in our series, but it is 
mentioned since striking improvement following lumbar puncture has been reported by Wesselhoeft. 

A fine distinction must be made between the patient with central respiratory disturbance and the 
one having tenth nerve involvement who inhibits respiratory excursions voluntarily for fear of aspirat- 
ing secretions. In the latter situation respiratory movements are barely perceptible. If, however, aspira- 
tion of secretions and postural drainage are undertaken, relief is dramatic and a normal respiratory 
exchange is established. On the other hand, when aspiration of secretions or vomitus has occurred, 
the clinical picture changes markedly. High grade obstruction will result in forced respiratory 
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efforts associated with stridor or retraction and the finding of numerous coarse rales and gurgling 
in the chest. Evidences of asphyxia continue in spite of suctioning and postural drainage. The 
‘ development of numerous small areas of obstructive emphysema from repeated aspiration of 
small amounts of secretion can give rise to similar findings though of less marked degree and 
without stridor. The occurrence of abductor paralysis of the vocal cords with their approximation 
in the midline gives rise to an acute respiratory emergency. This phenomenon is fortunately 
an infrequent occurrence in children but is not unusual in adults according to Baker's reports 
on the Minnesota epidemic. It is imperative that its occurrence be anticipated by having a laryngoscope 
and intubation equipment immediately available at all times. 

The patient who manifests both peripheral respiratory failure and palsy of the ninth and tenth 
cranial nerves presents a most complicated problem. He is heir to all the dangers already mentioned, 
but in addition requires mechanical assistance to effect respiratory exchange. Recognition of this 
unfortunate association of symptoms rests on careful observation and examination of the patient. 
When doubt exists as to the presence or extent of respiratory muscle paralysis, it is worthwhile to 
assess diaphragmatic function by immobilizing the thoracic cage. This can be accomplished by firmly 
compressing the antero-lateral portions of the chest wall on each side with the palms and extended 
fingers of each hand. In like manner placing the hands fan-wise over the epigastrium and exerting 
steady pressure will effectively immobilize the diaphragm thus affording an opportunity to appraise 
expansion and contraction of the thoracic cage. More will be said concerning the bulbospinal case in 
dealing with treatment. 

Finally respiratory failure may be the consequence of circulatory failure of central origin. The 
blood pressure may be elevated or may fall to shock levels. The pulse becomes very rapid, irregular 
and thready, a suffused florid appearance to the skin is evident and the extremities become cold and 
at times mottled. The patient may exhibit marked anxiety. Our experience with any and all forms 
of therapy in these cases was most discouraging. 

It follows from a consideration of the various combinations of symptoms that lumping all bulbar 
patients in a single group is inadequate and inadvisable. As a consequence of experience and as a guide 
to logical management, the Minnesota Poliomyelitis Research Commission has proposed a classification 
of this group. 

The cranial nerve nuclei group comprises a majority of the patients. If motor nuclei of the upper 
cranial nerves are the site of damage, namely the oculomotor, trigeminal, abducens, facial and audi- 
tory nerves, no real threat to life exists. Involvement of the nuclei of the lower cranial nerves, 
particularly the vagus and glossopharyngeal, however, offers threat of two-fold disaster. In the first 
place, there is the direct result of the nerve palsy, e.g. mucus accumulation, dysphagia, and vocal 
cord involvement, which of course must be immediately combatted. Secondly the proximity anatomi- 
cally of these nuclei to the autonomic centers in the reticular formation of the medulla oblongata puts 
one on guard for signs of extension of the disease process to these vital areas. In the Minnesota 
epidemic tenth nerve involvement was present in 96 to 107 children with bulbar symptoms. 

The respiratory center group is a second important subdivision, the symptoms associated with 
which, e.g. rapid, shallow respiration and apnea, have already been discussed. 

The circulatory center group includes a smaller but significant number of patients. It should be 
pointed out here that pure respiratory or circulatory center involvement was the exception not the 
rule, with the result that many patients could only be designated as cardio-respiratory failure. In a 
few cases findings such as rapid, thready and irregular pulse, elevated blood pressure, suffused florid 
color and terminal shock-like state with cardiac arrest preceding respiratory arrest warranted a 
characterization of predominant circulatory center failure. Myocardial involvement must be con- 
sidered also when evidences of circulatory impairment are present. Reports to date, both clinical 
and pathologic, describe the myocarditis as mild but definite. 

The encephalitic group—tThe final subgroup is made up of patients primarily manifesting enceph- 
alitic signs and symptoms, which persist for appreciable periods in spite of vigorous attempts at 
correcting any factor of hypoxia that could be contributory. Great care should be exercised before 
deciding to include a patient in this group since a similar clinical picture can be seen to occur in any 
one of the three other categories of bulbar damage. Extreme apprehension, with at times premonitions 
of death, coma and rarely convulsions comprise the most indisputable evidences of encephalitis. A 
frequent and ominous finding in these patients is pulmonary edema, acute in onset and extreme in 
degree. In spite of the fact, as previously mentioned, that definite encephalitic signs were observed 
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in non-bulbar patients, it is my opinion that a critical attitude must be maintained until further 
studies have clarified our ideas concerning this syndrome in bulbar poliomyelitis. 

In the management of bulbar polio-encephalitis, the patient is considered seriously ill however 
mild the clinical symptoms may be. Continual vigilance must be exercised by nurses and attending 
physicians. In fact it should be the delegated responsibility of a competent nurse to keep the patient 
under constant surveillance and to immediately report even slight changes in the patient’s condition 
to the physician. It is of almost equal importance that in accomplishing this mission an air of un- 
hurried efficiency and confidence characterizes all contacts with the patient. All necessary procedures 
should be carried out without hestitation, but any unnecessary handling of the patient should be 
studiously avoided. A qualified person, preferably the physician, must take the time to dispel anxiety 
and to replace the usual state of near terror by a feeling of hopefulness and confidence. Parents must 
be cautioned to do their part in this regard. Too often a patient is plunged into the depth of despair for 
having seen anxiety and grief in the faces of the mother or father. 

Depending upon local health regulations, isolation procedure must be observed for 14-21 days, 
starting from the occurrence of the first symptom. Technic should include respiratory precautions at 
least during the febrile stage of the disease when a theoretic possibility of virus spread by oropharyn- 
geal secretions exists. In addition, enteric precautions must be maintained throughout the isolation 
period. Supportive measures are of great importance. Particularly in the presence of dysphagia, oral 
feedings invite disaster. It is our practice to resort to parenteral feeding at least until it can be deter- 
mined that progression of bulbar signs has not occurred. As such time, gavage feedings are carefully 
instituted. This conservative approach is occasioned by the fact that introduction of the gavage tube 
is frequently associated with increased mucus production. Nutritional requirements can be met by 
parenteral fluids including glucose, saline, plasma, whole blood and protein hydrolysate. It should 
be pointed out that with a little planning and care an intravenous drip can be successfully administered 
even to a patient in a respirator. Hypodermoclysis is a most convenient route of fluid administration. 
Similarly, proctoclysis is extensively used by many though it is not a substitute for the intravenous 
route. The total fluid requirement which varies from 125-150 cc/kg. in the small infant to 50-75 
cc/kg. in older children should be kept in mind. Because of the danger of contributing to pulmonary 
edema and of possibly increasing intra-cranial pressure, the amount given by vein should not exceed 
20-40 cc/kg. in a six-hour period. In the presence of pulmonary or cerebral edema, hypertonic glucose 
solutions are advocated by some. In my experience with a small number of patients so treated, no 
real benefit could be observed. 

Medicinal therapy is limited in poliomyelitis. We have no agent effective in attacking the virus or 
even minimizing its effect on nervous tissue. Sedation is to be avoided because of the danger of 
depressing already damaged vital centers. Stimulants are not often indicated unless central cardiac 
or respiratory failure obtain and then cannot be expected to have appreciable effect on seriously 
damaged autonomic centers. However, when they are needed, caffeine and adrenalin are the drugs 
of choice. The use of atropine for drying up secretions is not desirable since it causes the mucus to 
become more viscid and tenacious thus adding to the difficulty of its removal. 

Penicillin has assumed an important role in the treatment of the patient with bulbar involvement. 
It should be given prophylactically in any case requiring the aid of a respirator, following tracheotomy, 
or when appreciable danger of aspiration pneumonia exists. 

Unless we are dealing with spinal involvement complicating bulbar polio-encephalitis, the ques- 
tion of the use of curare derivatives and prostigmine does not arise. Nevertheless, the experience 
of Kottke and Seigel in the Minnsota epidemic with six carefully studied children who received 
Intocostrin (unpublished data) and the work of Richards, Elkins and Corbin with the same drug 
resulted in the identical conclusion that no beneficial effect is obtained through its use. Considerably 
more optimistic reports of the use of Neostigmine are in the literature. 

The use of gamma globulin as shown conclusively by Bahlke and Perkins is not effective. The 
authors point out further that convalescent serum could not be expected to have effect. There is 
abundant support for this view. Our findings in the use of gamma globulin in ten cases led to the 
same conclusion. ' 

Realizing then the discouraging limitations of drug and biologic therapy, let us turn to the im- 
portant consideration of treatment by physical and mechanical means. First, the positioning of a 
bulbar patient can be of extreme importance. Reference is here made to postural drainage of secretions 
rather than to prevention of contractures and deformities. Any patient experiencing difficulty with 
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swallowing, accumylation of mucus in the oropharynx or inability to cough, whether resulting from 
absence of the cough reflex or from muscular paralysis, should have the foot of his bed elevated 
approximately 12-24 inches. If the patient is supine, the head down position results in gravitation 
of secretions to the oropharynx where aspiration of them is easily accomplished. In the prone position 
with the head turned to the side and small pads placed under the anterior aspects of each shoulder, 
secretions will at times even reach the oral cavity and be handled by the child without help. Failing 
this, they can be easily aspirated. The latter position is actually the most advantageous for drainage 
of the respiratory tract from an anatomic viewpoint. Periodic changes in position are highly desirable 
not only for the reasons just mentioned but also to minimize the danger of hypostatic pneumonia and 
to prevent the formation of decubitus ulcers. 

Positioning of the bulbo-spinal case is directed toward the attainment of three objectives. The first 
we have just discussed, namely drainage of the respiratory tract which is of paramount importance. 
Secondly, since many of these patients have paralytic involvement of the muscles of respiration, a 
position of choice should not further embarrass respiratory efforts. For example, one would hesitate 
to use a head down position if the intercostals and diaphragm were demonstrably weak and if the 
child were having minimal difficulty with secretions. Thirdly, the position of the patients should 
afford as much protection to affected skeletal musculature as possible. Since the duration of bulbar signs 
is relatively short, one is justified in placing little emphasis on-this last consideration except as it con- 
tributes to the immediate comfort of the patient. Similarly the application of hot packs, unless 
specifically indicated and practical of accomplishment, need not be stressed particularly in critically- 
ill children. 

In the excellent pamphlet, “The Use of the Respirator in Poliomyelitis’ (National Foundation 
for Infantile Paralysis, 1947), Wilson points out that only the patient with respiratory muscle 
paralysis is invariably helped by the mechanical respirator, that occasionally benefit accrues to the 
person suffering central respiratory failure, that the respirator is rarely helpful in patients in whom 
paralysis of the pharynx is pr-sent, and finally that it is useless when respiratory failure is secondary 
to circulatory failure. The spinal cases do not involve us here except as they complicate the picture of 
bulbar involvement. When this combination of findings does occur, however, it is necessary to meet 
the child's need for mechanical assistance in breathing before fatigue and respiratory failure super- 
vene. At the same time, the aspiration of secretions and vomitus must be prevented. To facilitate the 
maintenance of a patent airway in this situation, trachectomy is indicated. 

Central respiratory failure, if fulminant and of marked severity, is probably not benefited by the 
respirator or, as a matter of fact, by any combination of known supportive facilities or technics. 
Particularly is this true when evidences of circulatory failure also are present. However, it is our 
impression that at least a trial of the respirator is both justifiable and necessary. Wesselhoeft and 
Wilson both describe continued irregular, jerking respiratory efforts or hiccough after these patients 
have been placed in the respirator and believe that use of the machine is rarely indicatd. We have 
not been struck by similar findings in our cases. Although agreeing that many patients will not be 
helped because of irreversible damage to autonomic centers, it is our impression that an appreciable 
number of patients are supported through a period of temporary respirator center dysfunction by 
using the respirator in conjunction with other supportive measures. 

The incidence of the ninth and tenth cranial nerve palsy has been previously mentioned. Of the 
96 children in our series who were so affected 55 had definite swallowing difficulty. In addition, 
a majority suffered some degree of central respiratory failure. Both of these conditions increased 
the danger to already imperfectly functioning nervous mechanisms of damaging anoxia. The primary 
aim in management is the correction of improper oxygenation. This is attempted by continuous 
oxygen administration by catheter mask or tracheotomy tube, by aspiration of secretions, either from 
the oropharynx or the tracheotomy tube or both, and by use of the respirator. A patient exhibiting 
rapid progression of bulbar signs, including increasing difficulty in managing secretions, evidences 
of respiratory failure and clinical or laboratory evidence of hypoxia, is a candidate for elective 
tracheotomy. This is true both from the standpoint of facilitating aspiration of mucus and of anticipat- 
ing respirator placement. At such a time the presence of a carefully performed tracheotomy subserves 
the double purpose of allowing for the efficient administration of oxygen and the removal of ob- 
structions to the airway. It can be said in this connection that in the Minnesota experience, difficulty 
incident to the removal of the intra-tracheal canula and healing of the tracheotomy wound did not 
constitute a problem. It certainly does not follow that arbitrary criteria for performing tracheotomy 
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can be set up or that the procedure is justified in all or even the majority of children when dysphagia 
is present. Less than one-half of such patients in our series were operated upon, and many survived 
without tracheotomy. 


Dr. Elam: The Physiological Management of Respiratory Dysfunction in Poliomyelitis* 

Early in the 1946 epidemic of poliomyelitis in Minnesota it was recognized that arterial hypoxemia 
contributes significantly to the toxicity of acute bulbar disease. In almost all of the post-mortem ex- 
aminations evidence of extensive hemorrhagic pulmonary edema was found. The sudden onset of upper 
airway obstruction was observed terminally in some of these cases. Therefore, the importance of 
elective tracheotomy was emphasized for that group of bulbar patients in whom such episodes could 
be anticipated. It was also considered imperative that these patients receive oxygen therapy by an 
effective means which could be optionally adapted for positive pressure. 


SPECIAL EQUIPMENT 


Tracheotomy Inhalator: Dr. William Kubicek designed an inhalator for the administration of 
oxygen to patients with tracheotomy. Figure 1 shows a diagram of this inhalator and the attachment 
by which it was connected to the patient’s trachea. Oxygen or mixtures of oxygen and helium were 
humidified and collected in a rubber anesthesia bag from which the patient inspired via a one-way 
valve. The patient's expiration occurred through a one-way valve and thence through a water manom- 
eter which could be adjusted to apply the desired positive pressure during expiration. When posi- 
tive pressure during inspiration was required in cases of sudden severe pulmonary edema the rubber bag 
was manually compressed during inspiration by the physician. To render such pressure effective it was 
necessary that the patient be given oxygen also by the oronasal route to prevent dissipation of the 
applied pressure through the upper air-way. It was also necessary for the operator to occlude the 
expiratory tube manually during inspiration. In this way inspiratory pressures up to 20 cm. HzO 
could be applied intermittently. The four ports in the inhalator-tracheotomy attachment (Figure 1) 
were used as follows: the lower port to tracheotomy canula, one of the lateral ports for inspiration, 
the other lateral port for expiration, and the upper port was covered by a rubber vaccine cap which 
could be removed for the introduction of a catheter for tracheal suction. 

Respirator Collar Assembly: In order to obtain adequate clearance for tracheotomy when the pa- 
tient also required the respirator Dr. George Holt designed a conical latex respirator collar with 
convenient talon fasteners (Figure 2). A wire retractor held the collar forward above the tracheotomy. 
In addition the head end of the respirator was recessed to obtain additional clearance. Figure 3 shows 
a bulbo-spinal patient in the respirator receiving a humidified mixture of 50% helium-50% oxygen 
via the tracheotomy inhalator with 4 cm. H:O pressure applied during expiration. 

The Recording Oximeter: Dr. Allan Hemingway assembled this device from the following com- 
ponents: a Millikan-Coleman earpiece, the Smaller automatic compensating circuit, a Perkin-Elmer 
DC amplifier (model 53), and an Esterline-Angus recording milliammeter (1 mil movements). This 
afrangement which has been used subsequently at the Ford Hospital measures significant qualitative 
changes in the arterial oxygen saturation (Figure 4). No claim is made for its absolute quantitative 
accuracy. The initial presetting of the patient’s saturation value involves an estimate. In instances 
of cyanosis when such an estimate is not feasible arterial puncture is recommended. Chemical analysis 
of blood drawn during the period the oximeter tracing is being recorded allows one to assign rela- 
tive saturation values to the various points on the tracing. From the studies to be shown it is ap- 
parent that the oximeter affords an objective method for determing the patient’s requirement for 
tracheotomy, the respirator, and inhalational therapy involving oxygen, helium, or positive pressure. 

The Recording Spirometer: A conventional BMR unit was used to record the patient’s volume of 
ventilation. This 5 liter spirometer was the closed system type with a soda lime CO, absorbent and 


* The studies herein reported were conducted at the University of Minnesota under the direction 
of Dr. M. B. Visscher. This work was supported by a grant from the National Foundation for In- 
fantile Paralysis. The recording oximeter was assembled by Dr. Allan Hemingway. Equipment 
described was designed and constructed by Drs. William Kubicek, George Holt, and Glenn Gullick- 
son. The oximetry studies presented are taken from ‘The Impairment of Pulmonary Function in Polio- 
myelitis: Oximetry Studies in Spinal and’ Bulbar Patients,” Elam, J. O.; Hemingway, Allan; Gullick- 
son, G.; and Visscher, M. B., Archives of Internal Medicine, in press. 
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oxygen was introduced at a constant rate equal to the subject’s oxygen consumption. This technic which 
has been described by Benedict allows one to record the subject's ventilation continuously for any 
desired duration. 

Management of the Bulbar and the Bulbo-spinal Patient: In deciding whether a patient required 
tracheotomy, artificial respiration or inhalational therapy the principle of maintaining the respiratory 
blood-gas exchange within normal limits was followed. The same criteria applied to the decision 
of discontinuing each of these adjuncts. 

Expiratory positive pressures up to 4 cm. H2O were used frequently. Pressure above this limit 




















Detain oF Tracneotomy Tuse 


Fic. 1. Schematic diagram of the tracheotomy inhalator devised by Dr. William Kubicek. Inset 
shows inhalator-tracheotomy attachment and the lower photographs show this attachment assembled 
and separated into its components. Courtesy of Dr. Kubicek. 








Fic. 3. The recording oximeter assembled by Dr. Allan Hemingway. 





694 ROUND TABLE: POLIOMYELITIS 


was employed only for brief intervals to reverse acute episodes of cyanosis and pulmonary edema, 
Caution must be exercised in regard to pressure breathing in polio because a patient with weak 
respiratory muscles or with an involved respiratory center may become fatigued or apneic if expiration 
is opposed by pressures which are better tolerated in other diseases. Inspiratory positive pressure also 
was found to be efficacious in treating acute pulmonary edema. Because of the effects of pressure 


Fic. 4. Bulbo-spinal patient in respirator receiving 50% oxygen-50% helium 
via tracheotomy inhalator. Courtesy of Dr. A. B. Baker. 


breathing upon the circulation we employed only intermittent inspiratory pressures administered by 
the physician by a technic similar to that used in anesthesia. 

The problem of excessive secretions in the tracheobronchial tree of the bulbar patient deserves vigi- 
lant attention. Suction by catheter introduced via tracheotomy is usually necessary at frequent intervals. 
It seems wise to limit the duration of this suction to two minutes because of the resulting anoxia. 
This effect will be illustrated later in an oximeter study. For the removal of inspissated mucus 1n 
the bronchi it was expedient to resort to bronchoscopic aspiration. Failure of the thoracic cage to 
expand during inspiration (or during the negative pressure stroke of the respirator) may be the 
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result of an atelectasis due to the presence of bronchial mucus plugs. This observation may be an 
indication for bronchoscopy. 

The use of helium in the inspired mixture was limited to situations in which a partial obstruction 
was suspected in the tracheobronchial tree. Actually, the character of the thick mucus and its abundance 
render this situation likely in almost all the toxic bulbar patients who have laryngeal or hypopharyngeal 
involvement. The rationale of using helium is the same as in other obstructive lesions; it serves as an 
excellent vehicle for delivering oxygen to the alveoli and carbon dioxide from the alveoli. 

We found that limitation of parenteral fluids, particularly the intravenous fluids, was helpful 
in combating pulmonary edema. In some instances fluid intake was virtually sacrificed for 48 hours 
until the toxic febrile phase of the disease was over. 
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Fic. 5. Classification of Respiratory Dysfunction in Poliomyelitis. Annotations at left 
represent recommended therapy in the specific lesions. 


Classification of Respiratory Dysfunction in Poliomyelitis: Before presenting some of the data we 
collected during the epidemic with the oximeter and the recording spirometer, I should like to discuss 
briefly a classification which may be used to determine definitive treatment. Because of the com- 
plexity of the human respiratory dynamics which are vulnerable at several points in poliomyelitis, 
it is helpful to resort to a somewhat simplified breakdown of the commonly involved mechanisms 
for the purpose of selecting appropriate therapy. Figure 5 shows a scheme which may be employed 
for this purpose. The participation of the respiratory muscles in breathing is simply that of a bellows 
which transfers air between the lungs and the surrounding atmosphere. This function, which is 
commonly designated ventilation, may become impaired as a result of 1) paralysis of the respiratory 
muscles, 2) depression of the respiratory center, and 3) obstruction of the upper airway. 

We found it expedient to distinguish ‘ventilatory deficiency’ from an impairment of oxygen absorp- 
tion at the level of the alveolar capillaries. We designated subnormal transfer of oxygen’ from the 
alveoli into the blood ‘alveolar deficiency.’ It represents a mechanical obstacle to diffusion of gas 
across the pulmonary membrane. The bulbar patient is rather prone to develop this type of difficulty, 
e.g. pulmonary edema, atelectasis, and pneumonia. From the standpoint of treatment, it is well to 
consider one of three specific adjuncts for each of these pure forms of respiratory dysfunction. The 
patient with ventilatory deficiency uncomplicated by upper airway obstruction needs artificial respira- 
tion. On the other hand, the bulbar patient with laryngeal involvement will not benefit by the respira- 





696 ROUND TABLE: POLIOMYELITIS 


tor unless his airway is patent. Nor will the patient with pulmonary edema improve in the respiratoy 
unless he is given oxygen therapy. 

Certainly one encounters mixed forms of these categories, particularly in bulbo-spinal involve. 
ment so that the combined use of tracheotomy, respirator and oxygen may be required. 


OXIMETRY IN SPINAL AND BULBAR POLIOMYELITIS 


Figure 6a illustrates an oximeter study in a spinal patient who showed ventilatory deficiency in 
pure form. Oxygen saturation values are indicated in the ordinate and time intervals of 10 
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Fic. 6a. Oximeter tracing of patient with spinal poliomyelitis. The rapid fall in arterial oxygen 
saturation when the patient's respirator was discontinued (at 2, 5, & 7) is characteristic of severe 
ventilatory deficiency. The responses to oxygen are within normal limits, hence no evidence of 
alveolar deficiency is demonstrated. 

Fic. 6b. Subsequent oximeter tracing of same patient. When oxygen was administered for several 
minutes prior to discontinuing the respirator, the arterial oxygen saturation was maintained above 
98% for 8 minutes (5). During this time ventilation was virtually suspended since this patient's 
vital capacity was less than 50 cc. 





minutes appear in the abscissa. The diagonal and cross hatched bars show when the respirator 
was on and off and when 100% oxygen was administered by mask. The patient started the test in 
the respirator with a normal arterial oxygen saturation of 95%. The administration of 100% oxygen 
produced a normal response (1). However, when the respirator was stopped, her saturation fell 
abruptly to 80% within 45 seconds (2). At this time the respirator was started and her saturation 
was restored only to 90% in the following eight minutes (3). One hundred per cent oxygen was then 
administered. The rest of the study was done to determine what protection could be afforded this 
patient by giving oxygen when it was necessary to open the respirator ports in the course of her routine 
care. It was found that giving oxygen at the time of closing the ports prevented the latent return to a 
normal 95% (6), and that giving oxygen at the time of opening the ports allowed her saturation to 
drop only to 90% after eight minutes (7). In a subsequent study (figure 6b), opening the respirator 
ports with the patient breathing air gave a response similar to that previously observed (2). On this 
occasion, oxygen was then administered before the ports were opened and her saturation fel] only 
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to 98% during an 8-minute period of suspended ventilation (5). The oxygen given by mask in the 
above procedures was administered from a diluter-demand regulator set for constant flow at 3 
cm. HgO pressure. 

Accordingly, respirator patients with severe respiratory muscle paralysis were give oxygen before 
and during the period of opening the ports and these periods were limited to five minutes. 

Figure 7 shows an oximeter study in another respirator patient. The test was started at a value 
of 95% with the patient in the respirator and breathing air. When oxygen was given and the respirator 
started her saturation increased to 100%, a normal response. She was then followed out of the 
respirator until her saturation gradually decreased to 90%. At this time she had been breathing 
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Fic. 7. Oximeter tracing of patient with spinal poliomyelitis. A slight decrease in arterial oxygen 
saturation occurred after patient had been breathing independently for almost 5 hours (8). At 
2 & 5 oxygen was given and the respirator was started for 10 minutes for the purpose of calibration. 
At 9 the respirator was started and the mild hypoxia was reversed; at 10 oxygen for calibration pro- 
duced a normal response. This patient had a mild ventilatory deficiency. Arterial blood drawn at 3 
showed an Os saturation of 97% by chemical analysis. 





independently for almost five hours. There was no evidence of cyanosis or fatigue. Starting the respirator 
(9) returned her saturation to 95% and oxygen by mask gave the usual increase to 100%. This 
study illustrates a milder form of ventilatory deficiency than the first patient shown. By procedures 
such as this the respirator patients were liberated from their machines as rapidly as possible, on the 
basis of their ability to maintain a normal arterial oxygen saturation while breathing air without the 
respirator. A series of 43 patients were followed in this way by oximetry. 

The next two figures show oximeter studies in two bulbar patients. Figure 8a shows the findings 
in a patient who presented a problem concerning the indication for tracheotomy. He was irritable 
and rather combative, at times euphonic, but there was no evidence of cyanosis or difficulty in breath- 
ing. Nevertheless, the oximeter registered a subnormal saturation of 89% while the patient breathed 
air. This was confirmed by chemical analysis (2). However, he responded well to oxygen (3), so 
the tracheotomy was deferred. The next day the patient was obviously having a progression of bulbar 
involvement. He regurgitated fluid in trying to swallow, his speech was difficult and his respiratory 
rhythm was irregular. He had not tolerated attempts to administer oxygen by mask or by nasal catheter. 
Tracheotomy was done and 50% oxygen was started via the tracheotomy inhalator. The subsequent 
oximeter study (Figure 8b) showed that under the conditions of treatment a normal saturation was 
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obtained. When air was substituted ‘for tracheal oxygen (2) his saturation immediately fell to 89%, 

Figure 9a shows some rather interesting observations. This patient had bulbar poliomyelitis and had 
required tracheotomy. He had also been placed in a respirator because of intermitten brief episodes 
of apnea. This study failed to show his need for the respirator at this time (1 and 8) ; that is, his 
saturation remained constant when his respirator was stopped and while his inspiratory oxygen mix. 
ture remained unchanged. However, his need for oxygen therapy is apparent from the abrupt fall in 
saturation to 76% when he was given air instead of oxygen and while his ventilation was unchanged 
in the respirator (2). In other words, he showed a severe alveolar deficiency and no evidence of venti- 
latory deficiency. The. effect of positive pressure (3 cm. H:O) during expiration while breathing 
59% oxygen was then determined (4) and compared to the use of 100% oxygen at the same ex. 
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Fic. 8a. Oximeter tracing of patient with bulbo-spinal poliomyelitis 24 hours before tracheotomy. 
Note the hypoxic response which occurred when the inspired air was changed from 100% oxygen 
to air (1). Arterial blood revealed a saturation of 89.5% by chemical analysis (2). These findings 
suggested an alveolar deficiency. There was no evidence if impaired ventilation. 

Fic. 8b. Oximeter tracing of same patient following tracheotomy. The results showed that under 
the conditions of treatment a normal arterial oxygen saturation obtained. Arterial blood drawn for 
chemical analysis revealed an oxygen saturation of 95.3% (3). The effect of discontinuing oxygen 
via the tracheotomy inhalator and substituting ambient air again resulted in hypoxia (2). 





piratory pressure (5). The resulting saturation increases were significant, but it was apparent that 
he did not need positive pressure to maintain a normal saturation of 95%. 

At this point, the patient’s nurse started the routine suction procedure to remove mucus from the 
tracheotomy tube. The resulting saturation response is noted (6). Nevertheless, the nurse felt that 
she had not removed all the mucus, so the patient was subjected to an additional hypoxia for 28 
minutes which was comparable to interrupting oxygen therapy. On the basis of these and other 
similar results, the duration of tracheal suction was limited to two minutes. 

Four days later, another study showed a rather remarkable fact (Figure 9b). The patient’s satura- 
tion increased when his respirator was stopped (1) and decreased (2) when the respirator was 
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started. This was apparently due to his inability to synchronize his own effort with the stroke of the 
machine. His independent rate of 32 respirations per minute resulted in inefficient ventilation with 
the respirator operating at 18 cycles per minute. The respirator was then discontinued and was not 
required further during his course in the hospital. However, he required oxygen therapy (3) for 
another two weeks. 


REGULATING THE PATIENT'S VENTILATION IN THE RESPIRATOR 


While the oximeter is useful in the management of respirator patients, another index of satisfactory 
treatment involves the measurement of the volume of ventilation which the respirator imposes upon the 
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Fic. 9a. Oximeter tracing of patient with bulbar poliomyelitis. He had required both tracheotomy 
and the respirator. Results indicated alveolar deficiency (2) and no evidence of ventilatory deficiency 
(1 & 8). PP indicates positive pressure of 3 centimeters of water during expiration with the nose 
and mouth open (4) and with the nose and mouth occluded (5). TS refers to the duration of 
tracheotomy tube suction by a catheter for the removal of secretions (6 & 7). 

Fic. 9b. Oximetry tracing of same patient 3 days later. He demonstrated a higher arterial oxygen 
saturation when the respirator was discontinued (1) than that produced when the respirator was 
in operation (2). The alveolar deficiency, however, persisted (3). 





patient. The respirator has been used for eighteen years and Drinker and Shaw warned that over- 
ventilation may occur with its use. We found that the use of the conventional range of pressures in 
the respirator produces excessive ventilation in several of the convalescent patients we had the op- 
portunity to study. 

Figure 10 shows the tidal volume, respiratory rate, and the minute respiratory volume in a respira- 
tor patient who was in the fourth month of partial paralysis of the diaphragm and intercostal 
muscles. Her vital capacity at this time was only 570 cc. The respirator negative pressure in use was 
13 cm. HO. This resulted in a hyperventilation of 17.6 liters per minute. A normal minute volume 
for this patient would have been around 5 or 6 liters per minute. When the respirator was discontinued 
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Fic. 10. Ventilation study of patient with spinal poliomyelitis with and without the respirator. 
Spontaneous hyperventilation occurred when the respirator was stopped. 
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Fic. 11. Ventilation study of same patient with and without respirator. Prior to this study the 
patient’s ventilation had been kept within normal limits so that stopping the respirator did not 
produce the spontaneous hyperventilation. 
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her spontaneous respiratory rate became 32 per minute (an increase of 100%), her tidal volume 
decreased to 500 cc., resulting in a minute volume of 16 liters. Apparently the passive hyperventilation 
to which this patient's respiratory center had become adjusted produced a spontaneous hyperventilation 
when the respirator was discontinued. This effect differs from short term hyperventilation which leads 
to apnea. Her spontaneous hyperventilation and accelerated respiratory rate persisted for 9 hours. 
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Fic. 12. Tidal volumes of six poliomyelitis patients at various respirator pressures. Note wide 
variability in these results indicating that ventilation cannot be predicted from the adjustment of 
the respirator negative pressure. F 
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Fic. 13. Forty-eight hour ventilation study in two convalescent spinal! poliomyelitis patients. 
Both patients had been able to get along without artificial respiration for three months. Their minute 
respiratory volumes before the respirators were started are indicated ‘‘control.” For the following 
24 hours the patients were in respirators which were operated at conventional rates and pressures. 
Minute respiratory volumes had not returned to the “control” values after 24 additional hours. 
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These findings suggested that the respiratory center becomes adjusted to a low arterial CO: content 
and further evidence was found for this adjustment by chemical studies subsequently in other patients, 

Following this preliminary study, the patient's minute ventilation was measured frequently and 
the respirator pressure was adjusted to maintain a minute volume below 9 liters. During the follow. 
ing month, greater respirator pressure gradients were necessary. 

At the time of the second study (Figure 11) the patient’s vital capacity was 350 cc. and a pres- 
sure gradient in the respirator of 18 cm. H:O produced a minute volume of 9 liters. On this 
occasion, allowing the patient to breathe independently resulted in a minute volume of 6.4 liters 
and did not produce a change in rate. This response indicated that the respiratory center had now 
become accustomed to a fairly normal volume of ventilation and hence, to a normal arterial CO, 
content. 

Figure 12 shows the tidal volumes produced at various respirator pressures in six patients. All 
the gradients above 5 cm H2O produced excessive tidal volumes in patient A. 

Note wide range of variation in the six patients’ tidal volumes at any given respirator pressure, 
Patients E and F had virtually complete respiratory muscle paralysis and could not be hyperventilated 
at any of the pressures used. 

Figure 13 shows graphically the phenomenon of continued spontaneous hyperventilation following 
passive hyperventilation. Two patients who had been able to-get along without their respirators for 
three months, volunteered to stay in respirators for 24 hours. The control minute volumes before 
the respirators were started were 5.1 and 4.7 liters. The respirator pressures were adjusted to 16 
and 14 cm. of H:O at rates of 16 and 18 per minute. During the 24 hours in the respirator, one 
patient's minute volume ranged from 10 to 12.6 liters (solid curve); the other patient’s minute 
volume ranged between 10.8 and 9 liters. These patients’ arterial CO. content values were found 
to be reduced. while the CO: combining power values were increased. In other words the hyper- 
ventilation in the respirator had produced a respiratory alkalosis. Note that both patients continued to 
hyperventilate spontaneously for an additional 24 hours (out of the respirator). 

Our observations indicated that the patient becomes uncomfortable when his ventilation is 
changed rapidly. This may explain his objecting to decreasing the respirator pressure after he has 


become adjusted to excessive ventilation. , 


SUMMARY 

1. The following equipment was described: 

A. A tracheotomy inhalator for administering humidified oxygen, with optional use of positive 
pressure. 
B. Modifications in the respirator collar and headpiece to accommodate the tracheotomy patient. 

. A scheme of treatment which distinguishes between ventilatory deficiency and alveolar deficiency 
in poliomyelitis was mentioned. 

. The oximeter is useful in determining the indications for oxygen therapy, and artificial respira- 
tion and, in some instances, tracheotomy. 

. The bulbar patient with excessive mucus accumulation in the tracheobronchial tree may require 
frequent bronchoscopic aspiration. Removal of mucus by suction catheter should be limited to 
brief intervals. 

. The administration of oxygen to the respirator patient before and during the time the respirator 
ports are open for 5 minute intervals prevents hypoxic insults. 

. Patients may be liberated from the respirator as rapidly as is physiologically expedient on the 
basis of oximetry. 

. The respirator tends to produce hyperventilation when the arbitrary pressures are used. This may 
be prevented by adjusting the pressure on the basis of measured respiratory minute volume. 

. Following excessive ventilation in the respirator the patient becomes uncomfortable by sudden 
reduction in the respirator pressure apparently because his respiratory center has become adjusted 
to a low arterial CO: tension. Hence the patient’s comfort is not a satisfactory index of normal 
ventilation in the respirator. 
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DiscussION 

Dr. J. L. Wilson—Ann Arbor, Mich.: Dr. Grulee is to be congratulated on reporting a splendid 
bit of research on chronic respirator patients. I am most interested in his findings. I might emphasize 
here, however, the value of certain technics of ordinary clinical observation in handling these patients. 
Most of us have to take care of them without complex apparatus, but good care does demand 
careful and acute clinical observation. One can do an excellent job in judging the effect of the 
respirator in relieving anoxia and getting rid of carbon dioxide in a paralyzed patient by watching 
his face in the machine and listening to the amount of air as it passes in and out, with a stethoscope 
held over the nose or mouth. All these observations had best be carried out when the patient is asleep, 
or at least when he is not conscious of what we are doing, while at the same time one manipulates 
the pressure in the respirator very gradually over a small range. By listening over the mouth and 
gradually increasing the pressure, one comes to a point where there is a little inspiratory obstruc- 
tion subconsciously maintained by the patient by closing his glottis in an attempt to prevent over- 
ventilation. As the pressure is gradually reduced, one notices at a certain point that the patient 
takes little extra breaths between the phases of the respirator. If a patient is asleep and the pressure 
is gradually reduced, a point of anoxia is not usually reached before the patient begins to show 
little motions of his chin or dilatation of the nostrils. Our purpose should be to reduce the pres- 
sure in the respirator to the lowest point that will produce effective respiration with comfort to the 
patient. If we constantly have this in mind, I doubt that we will overventilate a patient. I doubt 
alsc if anoxia can exist without some slight but definite sign of dyspnea being evident to any good 
clinical observer. I should add a note of warning about the danger of drawing conclusions from 
what a patient says. Patients in respirators are not normal individuals. They are frightened. They 
are very introspective. A child is a better patient than is an adult because they do not try to imagine 
things. One cannot depend upon an adult respirator patient giving us verbally accurate information 
that would allow us to regulate the pressure properly. 

From the first day the patient is afebrile, attempts should be made to “wean” him from the 
respirator while encouraging him to try his own muscles even for a few moments. He can develop 
an obsessive dependence on the respirator if he is not instilled with courage and venturesome will 
to survive from the beginning. Fatigue should be avoided. 

I would also like to say a word here about the treatment of patients with pharyngeal paralysis. 
First, I would emphasize Doctor Grulee’s warning about feeding these patients. Do not feed them 
in the acute stage, either by gavage or any other technic. Although food can be passed into the 
stomach, the tendency to vomit is so great that one should not take the chance. A few days of 
parenteral fluid feeding gets by the dangerous and acute stage. 

Indication for a tracheotomy can best be expressed this way: When careful attempts at postural 
drainage and aspiration with a good apparatus, gently but firmly used and running at the right 
pressure, is ineffective in allowing the patient to rest and sleep, then a tracheotomy will be necessary. 
One should not wait for severe choking attacks with cyanosis to prove its necessity. Tracheotomy, 
however, is not necessary in all patients with pharygneal paralysis. It certainly is not necessary in 
all patients who have to be placed in a respirator, and patients who have pharyngeal paralysis often 
are harmed by a respirator. One should carry out a combination of the two treatments only when 
both conditions that indicate them exist, that is, pharyngeal paralysis and respiratory muscle paralysis. 
There are times when it is extremely difficult to tell whether a patient’s respiratory difficulty is 
due to central disturbance of the respiratory center or pharyngeal secretions. In that case, a trache- 
otomy is justified even though it may prove to be ineffective. 

I am interested in the observations on blood pressure. Years ago I noted how consistently the 
blood pressure gradually rose months after the acute stage in patients who had extensive paralysis, 
such as respirator patients. I made observations on many patients with the bulbar form of poliomye- 
litis without finding their blood pressure more than occasionally elevated. These observations of 
Dr. Grulee are most interesting. 

A final word about terminology. Although I use the word “bulbar” myself in a careless way, and 





704 ROUND TABLE: POLIOMYELITIS 


it seems to be pretty well implanted in poliomyelitis literature, I regret it. I think it would be fa 
wiser if we referred to the muscle groups involved and talked about pharyngeal paralysis, laryngeal 
paralysis, respiratory muscle paralysis, facial paralysis, rather than using such terms as “bulbar” oy 
“spinal” or referring to peripheral nerves such as 11th nerve or 10th nerve paralysis. The anatomic 
collection of nerves into different trunks in the course from origin to muscles has no Physiologic 
significance in this disease. 

Chairman Grulee: Our observations should be qualified on the basis of a necessary consideration: 
namely, that under the conditions of the epidemic, our observations of the patients in this series 
were limited, in most instances, to approximately two weeks, We had to get patients out of the 
hospital so we could get new ones in. As a consequence our blood pressure determinations as 
recorded in the slide were made during the first two weeks of the acute febrile course of the 
disease. Now as to elevations of blood pressures continued for an average of three to four days, 
It is true, however, that in some of the respirator patients and in a few of the severe bulbar patients 
who were not in respirators we were able to follow hypertension for considerably longer periods, 

Dr. E. B. Shaw—San Francisco: Did you see often a two phase course while the patient was 
actually in the hospital? Usually the first hump of the temperature pattern precedes admission to the 
hospital. This is frequently accounted for by infections other than poliomyelitis which act as bacterial 
or physical trauma and precipitate symptoms of the disease. 

(2) The proportion of completely non-paralytic cases will vary somewhat with respect to the 
care with which these patients are studied. Although such cases do occur, a very high percentage 
of these will reveal some degree of muscle weakness on careful examination at some time during 
convalescence. This weakness can be detected by having the patient rise to a sitting position or exe. 
cute a full squat with arms extended and then rise to an erect position. 

(3) The initial symptomatology deserves some comment. Early neck stiffness is minimal and the 
intense muscle spasm which involves the neck, back, and hamstrings and which has been popularized 
as a diagnostic sign is a later development. There is a distinct contrast between various forms of 
meningitis and poliomyelitis in this respect..In meningitis nuchal rigidity wanes as the infection sub. 
sides. In poliomyelitis the decline of the temperature and other signs of acute inflammation is usually 
succeeded by neck, back, and hamstring spasm. This distinction has considerable diagnostic sig- 
nificance. 

Chairman Grulee: I'm not sure that I know the answer to that. It seems to me that some of the 
studies, perhaps those in Chicago, lend some credence to the possibility that the initial onset of 
symptoms can be attributable to some type of virus involvement. For example, the contacts of patients 
with clinical poliomyelitis occurring in the various areas were reported on. Groups of persons at 10 
and 15 block distances without known exposure served as‘controls. In the exposures any illness which 
would be commensurate with the first stage, or the illness that we usually attribute to the first stage 
was associated in many of them during the second or third week after the onset with increased 
protein in the cerebrospinal fluid and was compatible, at least in their minds, with the diagnosis of 
sub-clinical poliomyelitis. We did not see our patients in the majority of instances during the first 
stage and as a matter of fact we made an extreme effort in recording our histories to find out 
whether there was a first stage or not since in starting some kind of organized collection of data in 
the midst of an epidemic, it seemed that this might be one thing that we could shed some light on. 
We felt that we found a history of the first stage in approximately 36% or 37% of our patients. 

As far as the spasm of the neck, back, and hamstrings is concerned I can only say, Dr. Shaw, 
that in our Minneapolis experience I don’t believe that stiffness of the neck only was presented. Each 
of us had the experience in the polio diagnostic clinic of seeing 25 or 30 patients a day. Some of 
them would not have polio, but it seemed to me that of those patients having the disease most of 
them had not only stiff necks but also definite stiffness of the back. In the majority of instances these 
children were seen during the first days of the illness. I don’t think we were seeing them late, 
because there was such a mass hysteria that anybody presenting even the mildest symptom was 
immediately brought to the diagnostic clinic for examination. Many patients that we felt initially 
were non-paralytic could be shown to have some minimal involvement when they were gone over 
very carefully. Whether that carries through to the general occurrence of the disease in the socalled 
undiagnosed cases or not, I’m not qualified to say. I have the impression that a great deal of non- 
paralytic illness occurred, but also I think that our Physical Medicine department has been able to 
point out to us that these minimal changes were present in many of them. 

Dr. J. E. Dyson—Des Moines, lowa: What conditions were commonly confused with poliomyelitis 
from the diagnostic point of view. 
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Chairman Grulee: 1 wish we had made a study of that. We were intending to. Certainly we 
encountered a variety of diseases—surgical conditions, rheumatic fever as a common cause of joint 
pain; meningitis, mumps meningoencephalitis, upper respiratory infections partly on the basis of, 
| believe, mis-information that was disseminated among the population that any sign of upper 
espiratory infection had to be held in suspicion. 

Dr. A. L. Hoyne—Chicago: Stiffness of the back is often the first thing determined when con- 
sidering a diagnosis of poliomyelitis. There are two signs which are nearly always present in the 
early acute stage regardless of whether any evidence of paralysis is present or not. Besides stiffness 
of the back there is likely to be stiffness of the neck also, and together these findings are sometimes 
referred to as the ventral flexion sign. The other sign is the “head drop” or inability of the patient 
to support the head in the plane of the body when raised by the shoulders from the supine position. 
When patients come to us with these two signs, even though no paralysis or paresis is revealed, we 
expect a spinal fluid examination to confirm a diagnosis of poliomyelitis. Although we classify such 
examples as instances of non-paralytic poliomyelitis, we realize that weeks or months later paresis of 
certain muscles, particularly those of the back may be disclosed. Generally the patients do not remain 
in our contagious disease hospitals for more than two weeks. Thirty years ago we seldom heard 
of a diagnosis of non-paralytic poliomyelitis. Last year (1946) 73% of our patients at Municipal 
Contagious Disease Hospital were regarded as non-paralytic. Emphasis on pain in poliomyelitis has 
been very much over-emphasized and misdirected. There is no pain in the paralyzed muscles—the 
pain is in the normal muscles which become contracted or, as some like to say, are “in spasm.” 
In the early acute stage, contrary to common assertions, there is, as a rule, no indication even of 
tenderness in paralyzed muscles. As the normal muscles contract because of insufficient resistance 
from the opposing paralyzed muscles, then stretching due to any activity of the normal muscles is 
responsible for pain. We have not used hot packs since the first year of the enthusiastic reception 
of that method of treatment. As soon as the temperature is normal we begin physical therapy. How- 
ever, we have adopted the fever cabinet for patients with very stiff backs and also for some with 
paralysis of extremities. 

Chairman Grulee: I had occasion to watch some of those cases closely and in that situation I feel, 
very sure in my own mind, that pain not only in the involved muscles but as far as I can see in 
most of them, occurred early and certainly the comfort of that type of patient was greatly added 
to by these packs. 

Dr. Hoyne: The chief physiotherapist of a large hospital made a visit to Municipal Contagious 
Disease Hospital two years ago. She wished to see our poliomyelitis patients and expressed amaze- 
ment that they were smiling and seemed to be happy. Her experience has been entirely with late 
cases, and she had believed that pain was an important factor from the very onset. 

Dr. Nelles Silverthorne—T oronto: There were far more patients with poliomyelitis outside of the 
hospital, than we had admitted. Many of the types that were abortive had no meningeal signs. 
These children had very definite symptoms similar to those with non-paralytic poliomyelitis. This 
year, we observed many patients with an extremely mild type of the disease with very transient 
nuchal rigidity. Others had meningeal signs for a longer period of time. 

Some children were admitted without paresis or paralysis but some days later developed paresis 
which was discovered only after very careful daily examination. 

We also observed bulbar cases with nasal twang, which did not develop any extension of the 
paralysis. 

Chairman Grulee: I'd like to re-emphasize that too. I didn’t mean to convey the impression and 
I hope I didn’t that merely the presence of slight regurgitation through the nose or other mild 
bulbar sign necessarily portended serious progression. 

Dr. R. H. Brown—Chicago: Would you give the mortality rate for your cases and also tell 
about the similarity between the group of bulbar polio cases which had tracheotomies and those 
which did not, comparing rates of the two groups? 

Chairman Grulee: The difficulty is that the tracheotomy data were analyzed by the nose and throat 
service who combined both the adult and the pediatric experiences. After conferences with Neurology 
and Pediatrics. It was apparent that experience varied in several respects. In the first place, I 
believe it is fair to say that their indications were somewhat different than those used on the 
Pediatric Service. The pediatricians tended to be somewhat more conservative. In the second place 
it was postulated that perhaps there was some difference in the complicated laryngeal reflex patterns; 
namely, that they might have been more developed in the adult subject than they were in the 
younger age groups. “In order to evaluate the results of tracheotomy and to facilitate description all 
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of the bulbar cases have been analyzed under four headings: Group 1, patients who are treated of 
tracheotomized and who are placed in a respirator. Of a total 13 in this group, 5 died. In 4 of 
these cases death was directly attributable to central cardio-respiratory failure on the basis of bulbar 
encephalitis. Group 2, 8 of the tracheotomized patients were not placed in the respirator and § of 
these died. In each case forminating bulbar encephalitis and cardio-respiratory failure was unmistak. 
ably the cause of death within 24 to 36 hours after admission to the hospital. Group 3, 7 of 87 
bulbar patients who were not tracheotomized, were placed in a respirator. Of these 6 died, all 
presumably as a result of central cardio-respiratory failure. Two of the patients died within 24 hours 
after admission, 2 were non-paralytic on admission but developed rapidly progressive bulbar signs 
in the 4th and 5th hospital days respectively and died 12 to 24 hours thereafter. In retrospect the 
other two as should have received the benefit of tracheotomy since death occurred 3 to 4 days after 
admission, and since swallowing difficulty was present on admission. In this group of 7 cases it 
would appear that the time factors did not permit even the consideration of tracheotomy except for 
the 2 cases which it is now felt should have had tracheotomy. In the 4th group, 80 bulbar patients 
were neither subjected to tracheotomy or placed in a respirator—there were 11 deaths in that group. 
Seven died in less than 12 hours and 3 in less than 24 hours after admission of overwhelming 
bulbar involvement. The 11th developed fatally rapid bulbar signs in the 6th hospital day. There 
was a surviving group of individuals with involvement of the tenth nerve and 28 had definite 
swallowing difficulties.”* Now in the fourth group I think it can be fairly said that they did not 
represent the same degree of involvement as did the previous groups so that the lower percentage 
mortality is not unexpected. 

Dr. Hoyne: Dr. Grulee, have you the fatality rate for the total number of bulbar patients 
irrespective of whether tracheotomy was performed? None of our bulbar patients had a tracheotomy 
but it is my impression that our fatality rate approximates yours. 

Chairman Grulee: Yes, 1 can give you the fact that 27 patients died, They were the only deaths 
we had and all were among the 107 bulbar patients that we had. 

Dr. Hoyne: Did you encounter esophageal rupture in any of your patients? 

Chairman Grulee: No we did not. 

Dr. Hoyne: We thought possibly that the patient being in a respirator, pressure on the abdominal 
wall forced the contents of the stomach back into the esophagus, causing dilatation and rupture. 

Dr. Brown: That happened in the Rockford epidemic too. There were a number of cases with 
esophageal ulcers all of which did not perforate, but which were proven at autopsy. This was due 
probably to a postural regurgitation of acid gastric contents causing erosion of esophageal mem- 
brane. 

Dr. A. E. Hansen, Galveston: In regard to the practicability of the oximeter apparatus, rather 
than consider it as a gadget, we must bear in mind that in the early stages the electrocardiograph 
and certainly the electroencephalograph were cumbersome and tremendously complicated types of 
apparatus. It is possible that a relatively simple unit could be set up which would be valuable to us. 
Our clinical skill might be better if we were able to correlate exact readings with the symptoms 
which we consider as evidences of hypoxia. 

Dr. Elam: Yes, I think the oximeter will become a very practical clinical instrument. The 
oximeter we used during the epidemic was developed by Dr. Millikan and his colleagues and then 
modified by Dr. Hemingway into a recording unit. The use of the instrument is quite easy and the 
oximeter study may be conducted without much inconvenience, 

With regard to the clinical usefulness of oximetry some recent developments make this prospect 
a very hopeful one. I mentioned earlier that the Millikan instrument was only a qualitative device 
which indicates the direction of a change in the arterial oxygen saturation. This has implied several 
precautions when the patient is cyanotic and in order to interpret the oximeter tracing satisfactorily 
it has been necessary to draw one or several arterial samples for chemical analysis. 

Dr. Earl Wood and his co-workers at the Mayo Clinic have modified the instrument recently and 
have been able to obtain an accuracy quite superior to that of the Millikan oximeter. Within a year 
or so I think this photo-electric method will have been perfected to a point of quantitative precision 
in determining the absolute value of the patient's arterial oxygen saturation. 


* This material an excerpt from ‘Acute Poliomyelitis in Children, with Special Reference to the 
Management of Bulbar Polioencephalitis” Grulee and Panos, American Journal Diseases of Children 
(in press). 





ACADEMY PROCEEDINGS AND REPORTS 707 


Dr. Hoyne: If patients are isolated for two weeks and then released without a stool examina- 
tion for the presence of virus, do you think it consistent to require isolation? Do you use typhoid 
technic in respect to waste disposal while the patients are in the hospital ? 

Chairman Grulee: 1 can only say that I was very anxious that a study be made in that connection 
and in our particular experience that attempt was not made. 

I was interested in Dr. Sabin’s attitude in that connection at the conference in Colorado on polio. 
He took the view that any such precautions were justifiable and to use his rather philosophical state- 
ment, “Don’t ever cross a street against a red light’—if there is anything that you can do to reason- 
ably cut down the possibility of spread it is worth doing. 

We had one family in which 4 cases occurred, 3 of which were bulbar. We had many families 
with 1, 2 and 3 cases. 

Routinely we considered any bulbar patient as critically ill. Of course, other patients were placed 
in this category as indicated. Any patient that was critically ill was not given physiotherapy. We did 
make every effort to explain this designation of patients to the parents. The Child Psychology sec- 
tion was most anxious to blunt any blow of that nature and made efforts to talk with the families 
of our patients and correspond with them wherever possible to allay any obvious misconception that 
might arise. 

Dr. R. H. McBride—Sioux City, lowa: How long do you keep them out of school that is, the 
contact children? 

Chairman Grulee: Frankly, I have not had to make that decision and I don’t feel qualified to 
answer that question. 

Dr. Shaw: The trouble is that the public, having once been educated to the importance of 
poliomyelitis as a quarantinable disease, cannot immediately be educated out of this belief. We still 
do not know actually the importance of contact as a source of infection. The two or three weeks 
period of isolation is generally acceptable and of practical value although it may finally be proved to 
be unnecessary on the basis of further study and experience. 

Question from the floor: Why do you get pulmonary edema in polio? I don’t mean when you've 
got an obstruction, } mean when it’s not mechanical. You do sometimes get it when they just suddenly 
spit on you. Why? 

Dr. Elam: There appear to be several factors in polio which contribute to the formation of 
pulmonary edema. The work of Dr. Cecil Drinker and his associates suggests that a lack of oxygen 
in the air ventilating the alveoli leads to the formation of pulmonary edema as evidenced by an 
increase in pulmonary lymphatic flow. In polio the complications which might cause hypoxia of the 
lungs, so to speak, are legend. Secretions in the trachea and bronchi which the patient who cannot 
cough is unable to raise; a depressed respiratory center interfering with alveolar ventilation just as 
paralysis of the respiratory muscles does so; a constant posture resulting in poor aeration of a 
given portion of the lungs—to name a few of these factors. 

In the majority of instances that we saw the sudden onset of pulmonary edema there had been 
obstruction of the tracheotomy tube or of the main stem bronchi due to the presence of thick 
tenacious mucoid plugs. We saw evidence of early pulmonary edema developing in a patient who 
subsequently had a complete laryngeal dysfunction. I think his obstruction was a partial one sometime 
before it became complete and although he showed no cyanosis or rales we picked up evidence of 
early pulmonary edema with the oximeter. 

We felt that the use of positive pressure had some benefit in reversing the pulmonary edema in 
such instances but certainly the use of high concentrations in oxygen in.the inspired air was more 
important in combating the underlying cause of the edema. 

Dr. L. F. Richdorf—Minneapolis: In regard to the question of gavage for patients with bulbar 
polio who were unable to swallow, a great many at the Minneapolis General Hospital were given 
food in this way. The tube could be put down with the child’s cooperation. 

Chairman Grulee: 1 have read, and I’ve talked with Dr. Schroeder about his experience in that 
regard and it’s perfectly true that they felt very definitely that way. This was not my experience 
and because I do believe that you can effect adequate parenteral nutrition during a period in which 
any added insult such as intubation might be critical. We had some rather theratening experiences in 
that connection which left me with the definite idea that I was going to be very conservative about 
feeding until I knew that there was no progression of symptoms—and until I was fairly sure in my 
own mind that the child could tolerate it. 
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THE BALTIMORE CITY MEDICAL CARE PLAN 


By WENDELL R. AMES, M.D., Director, Medical Care Section, Baltimore City Health 
Department, AND DEAN W. Roberts, M.D., Chief, Bureau of Medical Services, 
Maryland State Department of Health 


The City of Baltimore is about to start a program of medical care for the indigent that differs 
in several important respects from most existing plans. In the past, responsibility for medical care 
of the poor has not been clearly defined and a large number of official and non-official agencies have 
provided services without the benefit of an over-all plan. The defects of this arrangement were 
recognized by leaders of the medical and allied professions who took steps to develop the plan for 
the new program. 

The most unusual phases of the plan are: It is to be administered by a section of the City 
Health Department; it will attempt to utilize with the greatest possible efficiency the facilities for 
ambulatory care of the participating hospitals; it will permit free choice of physician for the public 
assistance clients and will utilize the family physicians’ services to as great an extent as possible; 
payment to hospitals and to physicians will be made by the capitation method; and the care given 
to most public assistance clients will be comprehensive rather than simple morbidity service. 

The Committee to Study the Medical Care Needs of Baltimore City developed the plan and 
presented it in an Interim Report.’ This committee, of which Dr. Lowell J. Reed is Chairman, was 
charged in 1944 by the Committee on Medical Care of the Maryland State Planning Commission “to 
take a broad view of the work of all medical care resources of Baltimore; to outline a pattern of 
relationship among them and to suggest any intensification or curtailment of the activities of any of 
them which will make their efforts most productive; and to suggest the means for translating modern 
health and medical knowledge most fully into service available to citizens—both sick and well.” 

The establishment of the Committee on Medical Care of the State Planning Commission was re- 
quested by the Medical and Chirurgical Faculty of Maryland (The State Medical Society). In 
August, 1939, through its Acting President, Dr. Victor F. Cullen, the Faculty called the attention 
of the State Planning Commission to many medical problems that it felt should be subjects of 
study by the Commission. The Committee on Medical Care was appointed in January 1940, and 
immediately recognized that the characteristics of Maryland required two solutions for the problem 
before it. Maryland has a population of approximately 2,000,000, half of it in Baltimore City and 
half in the predominantly rural twenty-three counties. Because the need for a program of medical 
care for the indigent seemed more acute in the counties, this plan was developed first and the county 
program began operation on July 1, 1945. In the meanwhile, in 1944, the Committee to Study 
the Medical Care Needs of Baltimore City was appointed. The greater medical resources of Balti- 
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more made it apparent that the plan for the City of Baltimore should differ in many respects from the 
plan that was developed for the counties. 

The Baltimore Committee met at approximately monthly intervals for over two years. In arriv- 
ing at its recommendations the Committee collected and studied a vast amount of data. The composi- 
tion of the population, trends, estimates of prevalence and incidence of illness, the nature and dis- 
tribution of facilities for medical care, distribution of the sickness load, financial problems, and a 
series of related problems requiring special study all were covered in arriving at the recommenda- 
tions in its Interim Report. The Interim Report was approved by the State Planning Commission on 
December 27, 1946, and was subsequently endorsed by the Baltimore City Medical Society. 

During the committee’s deliberations it became apparent that the large Negro component in the 
population (20%), the aging of the population, and the lack of coordinated effort in the field of 
medical care were responsible for many of the problems being studied. The effect of the first two 
factors on prevalence and incidence of illness and on the problem of chronic disease are easily 
seen. As to the third factor, it became quite clear that many individuals and agencies were in their 
own way and within the limits of their resources rendering a vast amount of medical care to those 
in need of it. However, the picture was one of a large number nibbling at the periphery of a 
problem and none really coming to grips with it. Coordination of these various services was 
obviously desirable. A related problem studied by the Committee was the availability of medical 
services according to the various specialties. The trend toward increasing specialization was felt to be 
“at variance with the objectives of a medical care program for a community, which are to maintain 
its population in health, to prevent minor illnesses from developing into major ones, and to restore 
to health as rapidly as possible those who have become ill.” 

The Interim Report commented that to correct this situation it was necessary to develop preven- 
tive services that will be integrated with existing diagnostic and treatment facilities, and that much 
progress in this direction could be made by a better coordination of the various services offered 
by the many individuals and agencies working in the field. 

The Committee made three major recommendations. The first recommendation was: “That the 
responsibility for coordination of all the health services for the population of the city should be 
publicly acknowledged as a proper function of the City Health Department.” In arriving at this 
recommendation the committee considered the need for more comprehensive medical service with 
an increased emphasis on preventive medicine. The Health Department's clinic facilities and the 
pattern of cooperation between the private practitioners and the Health Department that had been de- 
veloped through the years were also considered important by the committee. 

The second major recommendation was made on the basis of the Committee’s findings in rela- 
tion to the age distribution of the population, the prevalence of chronic illness, and facilities for 
the care of the aged and chronically ill. In this connection the recommendation was: ‘The Com- 
mittee recommends that the Baltimore City Hospitals grounds be selected as a site for the chronic 
hospital for the Baltimore area and that the chronic’ hospital be closely integrated as to medical 
staff and facilities with the Baltimore City Hospitals through appropriate cooperative agreements.” 

The Committee’s third major recommendation was made because of the urgent need for changes 
in the methods of providing medical care to public assistance clients and others unable to secure 
medical care with their own resources. The State had previously recognized its responsibility in 
this field and its medical care program for the counties began operation July 1, 1945. The recom- 
mendation was: “That a specific plan be adopted to meet the medical care needs of the welfare 
population of Baltimore City.” The plan that is presented in some detail in the Interim Report was 
very carefully developed to permit maximum utilization of the extensive medical resources of the 
City of Baltimore. 

One of the most important elements of the Baltimore City plan is the establishment of several 
medical centers distributed throughout the city. The centers will be associated with the out-patient 
departments of hospitals. However, their function must not be confused with the traditional role of 
the hospital out-patient department in providing sickness care to the poor on a more or less 
emergency basis. Under the new plan, the medical center will become an important administrative 
as well as service unit. The Health Department will assign to the medical center the pioneer job 
of organizing and administering a comprehensive preventive and curative health service to recipients 
of public assistance. The medical center will develop a broad cooperative relationship with the 
private physicians practicing in the surrounding area. The majority of these physicians are in 
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general practice and nearly half of them do not have, at the present time, a substantial relationship 
to any hospital. In the developing teamwork between the center and the private physicians, each 
will have specific responsibilities. The center will provide an initial health and medical survey of 
each welfare client living in its districts. This survey will include a history, complete physical 
examination, certain routine laboratory examinations, and other specialized examinations and con- 
sultations which are suggested by the history and physical findings. This initial survey will serve 
several functions. In some cases clinical disease will be discovered early in its course and will be 
placed under appropriate treatment. Physical defects which otherwise might be overlooked will be 
detected and some of these will be correctable. Need for immunizations and dietary supplementation 
will come to light and will lead to preventive measures. Unboubtedly psychiatric and other prob- 
lems presenting varying degrees of deviatiou from normal behavior will require specialized treat- 
ment. 

A copy of the findings in this initial health and medical survey will be sent to the private 
physician chosen by the client, and will provide the physician with a base line with which to com. 
pare his own findings at a later date. The private physician will provide home and office care of 
the patient. His services will correspond almost exactly to the services which he normally provides 
through private practice. The principal difference is that he will have all of the facilities of the 
medical center available for consultation, special diagnostic procedures, and specialized treatment 
services if these are needed. Since payment will be on a capitation basis, there will be no financial 
barrier to interfere with referral of the patient from physician to center and back again for the serv- 
ices which each is best equipped to provide. After the initial health survey, the center will not render 
further direct service to the patient except on referral by the private physician or in the event of an 
emergency. 

The physicians cooperating with a medical center will be represented on an advisory committee 
to the center which will meet periodically to discuss the professional and administrative problems 
which arise in the development of the program. The private physicians may also assist the center 
in carrying out the initial health surveys and in the provision of other specialized services. 

The Baltimore City plan, if successful, will have a number of important by-products. Its direct 
objective is to provide continuous medical care, both preventive and curative, to the welfare popula- 
tion In addition, however, it will establish a pattern of close cooperation between the private 
physicians and the hospitals. It will provide a large number of physicians who in the past have had 
no hospital connections with an opportunity to share in the professional stimulation of these institu- 
tions. It should relieve the out-patient departments of hospitals of a portion of the enormous load 
of routine care of minor and chronic illnesses which are more appropriately and more economically 
handled by the private physician. This will enable the medical center to concentrate on its more 
important task, that of providing highfy specialized and technical services on a consultant basis. 

Duplication of facilities is to be avoided. The various special clinics operated by the City Health 
Department will be fully utilized and the medical centers will not be expected to provide services 
available elsewhere. 

No mention has been made of provisions for hospitalization, for dental care, or for drugs. The 
Department of Public Welfare purchases hospital care from non-profit hospitals and operates the 
Baltimore City Hospitals. These combined facilities make it possible to hospitalize acutely ill patients 
without difficulty. No change in this arrangement is contemplated. Hospitalization of the chronically 
ill is a different story; in fact, there is a waiting list of several hundred. This problem was studied 
by the Committee and one of the recommendations touched on it but it will not be solved until 
new construction eases the situation. 

Only emergency dental care will be provided. The studies of the Committee indicated that the 
task of repairing the accumulated dental damage in the public assistance group would be almost 
impossible, so at the outset only limited dental service will be provided. A later report of the 
Committee will recommend an expansion of the dental program for school children. 

Drugs will be prescribed by the medical centers or family physicians as the case may require. 
Payment will be made to pharmacies by the City Health Department. 

The cost of this program will be borne by State tax funds administered by the Commissioner 
of Health of the City of Baltimore following approval of the State Board of Health. The budget for 
the first year of operation (1947-1948) totals $376,000, of which $300,000 is estimated as being 
needed for the services of physicians and medical centers: $22,000 for emergency dental care, $40,000 
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for drugs, and $14,000 for administration. The budget for the 1948-1949 fiscal period is $418,000 
with the same proportionate distribution of funds. 

Payment to hospital medical centers and to physicians will be made on the basis of the total 
number of public assistance clients assigned, rather than on the basis of the number of services 
rendered. This method of payment will simplify the administration of the program, will simplify 
budgeting for the medical centers and for the City Health Department, and will avoid many of 
the difficulties inherent in the fee-for-service method of payment. Payments will be, in the neigh- 
borhood of seven dollars per client per year to the Medical center and another seven dollars per 
client per year for the physician. Considering the fact that these payments will be made on the 
basis of the total number of clients assigned without regard to their physical condition, the pay- 
ments are believed to be reasonably adequate. Some patients will require considerable service, 
especially the aged. However, the public assistance group also contains a large group of dependent 
children of a favorable age distribution which will probably offset the abnormally high needs of 
the older groups. 

SUMMARY 


The essential elements of a plan for providing medical care to the indigent of the City of 
Baltimore are presented. Medical care for this group has been available to a limited extent and 
largely through the efforts of a number of agencies working quite independently. A plan has been 
developed which will utilize the medical resources of the city in what is believed to be an efficient 
and economical fashion. The program will be administered by the City Health Department, there 
will be a number of medical centers developed in association with hospital out-patient departments, 
these centers will function in an administrative, consultant and direct service manner, and the 
position of the centers and their relationship to the family physicians will be clearly defined. The 
methods of financing the program and of payment to physicians and medical centers are described. 


REFERENCES 
1. Interim Report of the Committee on Medical Care of the Maryland State Planning Commission, 
No. 50, January, 1947. 
(Reprinted in Baltimore Health News, January-March, 1947.) 
2. Roberts, Dean W., The Maryland Medical Care Program, Am. J. P. H. 37:259, 1947. 


COMMENTS 


The Baltimore City Medical Care Plan, described above by Wendell R. Ames, M.D., and 
Dean Robert, M.D., is now being put into operation. It provides opportunity for a unique degree 
of cooperation between the professional groups who provide various components of medical care. 
These opportunities arise from certain features of the plan which are discussed below and which, 
taken together, should provide a program of unusually high quality. The plan itself is the result 
of long and careful study of how the local community resources might be utilized most efficiently to 
provide adequate medical care for those who cannot buy that care for themselves. 

The family physician will be the foundation on which the medical care structure will be built. 
It is evident that any widely-based plan for medical care must be similarly founded. 

The family physician will be ‘supported by a laboratory and consultation service provided by 
the neighborhood medical center which is also responsible for the business aspects of organizing and 
operating the plan. This should result in the development of a mutually beneficial cooperative 
relationship between the physician, the medical center and the patient. The need for such a rela- 
tionship is emphasized by the fact, as stated by Dr. Ames and Dr. Roberts, that in Baltimore 
nearly half of the general practitioners do not have at the present time a substantial relationship 
to any hospital while over 90% of the specialists-have hospital privileges. This lack of hospital 
affiliation for general practitioners is an ubiquitous problem. It is clear that various forces have 
brought certain physicians together around medical institutions and that other physicians lack 
these advantages. What may have begun as a minor disadvantage for the unaffiliated physician 
gradually becomes a greater professional handicap as he is debarred from the intellectual stimulation 
and other benefits of hospital association over long time periods. The Baltimore Plan for the 
grouping together of family physicians with the medical center may provide one pattern to solve 
this problem. This pattern is essentially a type of group practice and is one of the most promising 
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aspects of the plan, of which the ultimate worth will be determined by the quality of medical 
care provided. 

The plan sets up a Medical Advisory Committee in each medical center to be comprised of repre. 
sentatives of the neighborhood physicians and of the staff of the medical center. It may be that this 
group will become a representative self-regulatory association for the purpose of setting standards 
of care and of regulating professional relations with this group of tax-supported patients, just as 
hospital staffs over the years have come to establish standards and to regulate staff conduct. This is 
important, for it seems evident that any tax-supported program, if it is to escape criticism, must 
be subject to certain professional standards and controls. It is also clear that such regulations will 
be most effective when self-administered by the profession. 

The plan calls for the provision of both preventive and curative care, and thus it is in accord 
with the current trend in medicine, although this emphasis on prevention has been most highly 
developed in certain specialties such as obstetrics and pediatrics. The inclusion of preventive services 
in the program for the indigent should prove to be economic wisdom as well as being in line with 
the highest tenets of medical practice. 

The implementation of the stated policy to provide preventive services for the indigent will not 
be easily accomplished. It may be assumed that the removal of financial barriers to medical care 
will of itself have a preventive effect by bringing the patient with symptoms more quickly to the 
physician. Also, certain preventive procedures for individuals are of established value; these include 
immunizations, prenatal care and the guidance in nutrition and in growth and development of 
infant and child. The worth of many other procedures which are commonly described as ‘‘preven- 
tive’ is not firmly established; the periodic health examination illustrates this problem. It is by no 
means certain that mass application of this “preventive’’ measure will provide the most efficient 
utilization of physicians’ and patients’ time. It is significant in this respect that the Baltimore Plan 
stipulates only that ‘an adequate initial examination of the physical status of each welfare client” 
shall be made. The whole problem of subsequent examinations is left open. The committee which 
developed the Baltimore Plan did provide for further study of this problem and of other preventive 
services when they wrote: “From time to time the Medical Center will arrange for consultations 
and conferences with participating physicians relative to the program in general and the medical 
care needs of particular families and individuals.” 

The capitation method of payment which will be used is worthy of comment. The proposed 
capitation of about $7.00 to the hospital and $7.00 to the physician is not munificent but would 
seem to be a satisfactory trial figure. This figure of $14.00 per client. per year was arrived at from 
various studies including experience of the Medical Care Program in the counties of Maryland 
where welfare clients have been provided with care for about two and one-half years by a fee-for- 
service system. In general, the rate of payment under the two plans is believed to be comparable 
when due allowance is made for differences in benefits. 

The indigent currently make up about 2% of the population—and few physicians will expect 
to have many of this group as a part of their practice. Yet, if a theoretical physician should have 
1,000 such persons on his capitation list, his gross income would be $7,000.00. The financial ad- 
vantage to the physician of a system which provides payment for care of the indigent is evident. 

The capitation plan of payment is argued by its proponents as fostering the easy referral of 
patient from physician to medical center and back again, and this it should do. Another advantage 
of the capitation method is the smaller number of reports and forms required of the physician as 
compared with those necessary to operate a program with a fee-for-service method of payment. 

One problem will be to adequately inform both the profession and the public of the group 
insurance nature of the capitation system and of how it should work. The public must be encouraged 
to make full use of needed medical services but must understand that it is not in their interest to 
abuse the privileges which are provided. The profession must understand clearly that the large load 
of work for the chronically ill among the indigent will be lightened by shifting part of the work 
to the consultation services at the medical center and will be equalized in part by the large number 
of dependent children who wil! require little care on the average. 

It will be necessary to set up some machinery for periodic review of the division of the 
capitation fee between the physician and medical center. Such division must be on the basis of 
services rendered. The medical center must beware lest its better organization and bookkeeping 
facilities shall result in its record of service being more completely presented than will be possible 
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for a group of independent physicians. The medical center might well consider that part of its 
reward would be the opportunity to extend its orbit and to influence standards of medical care. 

However, this is not the place to discuss in detail the relative merits of the capitation and the 
fee-for-service methods of payment except to say that this is an increasingly active question. The 
Baltimore Plan offers an opportunity to gain experience with capitation under conditions where 
such a test would seem to be most reasonable—a tax-supported attempt by society to provide adequate 
medical care for those who are unable to afford a fee-for-service system. It is particularly advan- 
tageous, for purposes of comparison, that the capitation plan in Baltimore City should be operated 
in juxtaposition with the fee-for-service plan in the counties of Maryland. 

Drs. Ames and Roberts do not discuss the problem of who shall participate in the initial physical 
examination except to note that the “center will provide” and “the private physician may also assist 
the center in carrying out the initial health surveys.” It is the writer's opinion that it is most impor- 
tant to obtain the participation of the family physician in this initial examination and so establish 
from the beginning the pattern of cooperation between physician and center. This also will promote 
desirable patient-physician relationships. Participation by the family physician in this part of the 
program will lessen the burden on the larger medical centers of doing several thousand such initial 
examinations. 

One great difficulty may be in the field of personal relations between family physician and the 
medical center group. A new relationship is envisaged which has great potentialities but which 
will require tact and statesmanship on both sides. The medical centers will need to be constantly 
mindful that they have an educational responsibility to the entire profession and through them to 
the public. The great possibilities provided in the Baltimore Plan to improve the quality of medical 
practice among the indigent and to establish a pattern of cooperation between medical centers and 
physicians who are now unaffiliated, is a challenging opportunity. 

Paul. HarPER, M.D., Baltimore, Md. 





TRENDS 


IN HEALTH LEGISLATION AND ADMINISTRATION 
JouHN P. Hupparp, M.D., Contributing Editor 


This and subsequent descriptions of events and trends are intended to be unbiased and {actual, 
presenting both sides of controversial matters so that conclusions may be formed from critical 
appraisal of things as they are. These statements do not necessarily reflect the opinion of the writer 
nor are they to be interpreted as official opinion of the Academy. 


SCHOOL HEALTH SERVICES BILL 


N MARCH 8 and 9, hearings on the School Health Services Bill (S. 1290) were 

held before the sub-committee on health of the Senate Committee on Labor and Pub. 
lic Welfare. Those who testified on this legislation appeared in the following order: Senator 
Leverett Saltonstall, sponsor of the bill; Mr. Oscar R. Ewing, Federal Security Adminis- 
trator; Dr. Martha Eliot, Associate Chief of the U. S. Children’s Bureau; Dr. Reginald 
Atwater, Executive Secretary. of the American Public Health Association; Dr. James R. 
Miller, Board of Trustees of the American Medical Association; Dr. Vlado A. Getting, 
speaking as President of the Association of State and Territorial Health Officers; Dr. 
John P. Hubbard, speaking as Director of the Study of Child Health Services; and Mr. 
Clyde A. Erwin, National Council of Chief State School Officers. 

When this legislation was reviewed in this column in the February issue of PEDIATRICS, 
attention was called to the fact that two controversial points would undoubtedly receive 
attention in hearings before the Senate Committee. These two points are: (1) division 
of responsibility between health and educational authorities and (2) the -inclusion in 
the bill of two words ‘“‘and treatment’”’ which provide for medical services related to the 
correction of defects discovered during the course of school examinations. 

Controversy over the division of responsibility between health and education authori- 
ties failed to reach solution prior to the date of these hearings. Educational authorities 
maintained that a bill related to school programs should give greater recognition to edu- 
cational agencies. Public health authorities, on the other hand, protested that since this 
was proposed as a health measure, it should be administered primarily by official health 
agencies. Mr. Ewing, whose agency includes the Office of Education as well as the U. S. 
Public Health Service and the U. S. Children’s Bureau, introduced amendments to S. 
1290, the results of which were to place much more emphasis on health education and 
physical education than the sponsor intended. In commenting upon these amendments, 
Senator Saltonstall stated that if adopted, they would in effect make S. 1290 an education 
bill rather than a child health bill. Dr. Getting, testifying in favor of S. 1290, suggested 
that perhaps the solution to this question lay in the introduction of a separate bill for 
health education rather than adding to S. 1290 provisions which would detract from its 
value as a health measure. 

The reference to the inclusion of treatment for defects found in school health 
examinations was the subject of specific comment from both the American Medical 
Association and the Academy. 

Dr. Miller, appearing as a member of the Board of Trustees of the American Medical 
Association, stated: ‘I suggest that the Committee consider most seriously the question 
as to whether or not the Congress should authorize the supplying of school health services 
to children whose parents are amply able to pay for the services that are considered to be 
needed.” 
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The testimony for the Academy was given after conferences between Dr. Conklin, 
chairman of the Academy’s Committee on Legislation; Dr. Wall, former chairman of this 
Committee and now one of its members; Dr. Harold Mitchell, chairman of the Committee 
on School Health; and Dr. Hubbard, Director of the Study of fnild Health Services. It 
was agreed that (1) in accordance with action taken by the Executive Board on February 
8, 1948, the Academy should be represented as favoring S. 1290 provided that limitations 
. are applied to the provision of treatment; (2) data should be presented on school health 
services from the eight states which were the basis of preliminary reports at the an- 
nual meeting of the Academy in Dallas, December, 1947; and (3) although there is un- 
deniably a need for the extension of school health services, priority should be given to 
assuring that well-trained physicians are available to render the required services. Senator 
Smith, chairman of the Senate sub-committee on health, asked if the Academy had de- 
fined its stand on the need of support of pediatric education. In answer to this question, 
the proposal for Federal aid to pediatric education, as approved by the Executive Board 
on February 8, 1948, was introduced for the record following the reading of the pre- 
pared statement which is quoted fully in the Academy Proceedings and Reports division 
of this issue of PEDIATRICS. 

Dr. Miller also emphasized the importance of giving attention to the availability of 
trained personnel. He stated: “Consideration should be given, too, to the question as to 
whether or not sufficient numbers of trained personnel are available to provide the services 
which the bill proposes to make available, including physicians, dentists, nurses, and 
others. While the shortage of physicians, in particular, is not as critical as some reports 
would have us believe, I am confident that the number is quite insufficient to make effec- 
tive the promises inherent in S. 1290.” 


THE NATIONAL HEALTH ASSEMBLY 


Since plans for a National Health Assembly were noted briefly in this column a month 
ago, further announcements have been made, describing the formation and agenda of the 
Assembly. An Executive Committee has been appointed consisting of representatives of 
public and private organizations concerned with various phases of the nation’s health. 
The physicians included on this Executive Committee are Drs. Edward L. Bortz, Vlado 
A. Getting, Paul R. Hawley, George F. Lull, R. L. Sensenich, and Charles F. Wilinsky. 

Most of the activity of the Assembly will be in the form of panel discussion. Sixteen 
sections have been proposed, each to explore fully a specific phase of the health prob- 
lem. A section on maternal and child health has been asked to review the present status 
of child health and the facilities and services available to meet the need, and also to con- 
sider what must be done to give all children the opportunity to grow up to be healthy, 
well adjusted individuals, and more particularly, what steps can and should be taken now 
toward that end. This section will be under the chairmanship of Dr. Leona Baum- 
gartner, Director, Bureau of Child Hygiene of the New York City Department of Health. 

Another section will review the present supply, distribution, and need of personnel 
and professional education. A section on “medical care’’ will constitute what Mr. Ewing 
has described as a “squabble room” where debate is expected to be lively on proposals 
for meeting the cost for medical care. Other sections cover nearly the whole range of 
health needs of the nation in order to comply with President Truman’s request to report 
“on feasible goals which might be realized by the American people in the next decade.” 
The Assembly will convene on May 1, designated as “Child Health Day.” A luncheon on 
the opening day will give special attention to the health of the nation’s children. 





PUBLIC HEALTH, NURSING AND MEDICAL 
SOCIAL WORK 


LEONA BAUMGARTNER, M.D., Contributing Editor 


INCIDENCE OF COMMUNICABLE DISEASES IN 
THE UNITED STATES 


FEBRUARY 29—MARCH 27, 1948 


HE accompanying table summarizes the incidence of nine important communicable 
diseases, based on weekly telegraphic reports from State health departments. The re: 
ports from each State for each week are published in PUBLIC HEALTH REPORTS 
under the section ‘Incidence of Disease.” 


NUMBER OF REPORTED CASES OF 9 COMMUNICABLE DISEASES IN THE UNITED STATES DURING THE 
4-WEEK PERIOD FEBRUARY 29—-Marcu 27, 1948, THE NUMBER FOR THE CORRESPONDING 


FOR THE CORRESPONDING Peron, 1943-47 


PERIOD IN 1947, AND THE MEDIAN NUMBER OF CASES REPORTED 








Division 
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Current | 1947 
period | 


5-year 
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Current 


| 
5-year | 
period 


1947 . 
median 





United States 
New Engiand 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 


United States 
New England 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 


United States 
New England 
Middle Atlantic 
East North Central 
West North Central 
South Atlantic 
East South Central 
West South Central 
Mountain 
Pacific 


Diphtheria 


Curren 
period 


5-year 
| 


tl! 1947 : 
| median 





Influenza! 


Measles 





1,067 
40 
131 
142 
lil 
138 
108 
204 
52 
118 


| 125,077 
52 

90 
2,620 
17,063 
15,939 
3,933 
76,571 
7,751 
1,058 


| 27,064 
| 6,787 
4,608 
4,568 
639 

| 4,526 
| 1,195 
2,161 
| 1,398 
| 1,182 





Poliomyelitis 


Scarlet fever 





1,018 
45 
239 
199 
70 
i58 
93 
101 
13 
lil 








10,546 
924 
2,964 
3,480 
834 
671 
289 
274 
326 
784 


16,287 
2,361 
4,844 
4,413 
1,718 
1,522 

553 
465 
848 
1,054 





932 





Typhoid and 
paratyphoid fever 


Whooping cough 
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| 10,667 
1,168 
1,984 
1,569 

377 
1,521 
435 
1,196 
399 
873 


9,485 | 10,709 
780 | 1,002 
1,369 | 1,984 
1,661 | 2,451 
345 
1,384 
427 
2,006 
237 
873 











1 New York, North Carolina, and Pennsylvania excluded; New York City and Philadelphia included. 
Data furnished by the Division of Public Health Methods, United States Public Health Service. 
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Diseases Above Median Incidence 


Influenza.—The number of cases of influenza dropped from 45,536 during the preceding 4 weeks 
to 25,459 during the 4 weeks ended March 27. Of the total cases, Texas reported 11,620, South 
Carolina 2,825, Virginia 2,213, Alabama 1,512, California 1,447, Arkansas 985, and Arizona 834; 
84% of the cases occurred in those 7 states. For the country as a whole the incidence was only about 
20% of the 1947 incidence for the corresponding weeks, but it was 1.4 times the median for the 
preceding 5 years. The recent outbreak of this disease that has been confined to States in the 
Southern and Western sections followed the usual pattern of an influenza epidemic and the peak 
apparently was reached during the month of February. The 1947 epidemic did not begin until late 
in the season and the peak was not reached until in March, or during the four weeks corresponding 
to the period under consideration. 


Diseases Below Median Incidence 


Diphtheria—The incidence of diphtheria continued to decline. For the 4 weeks ended March 
27 there were 732 cases reported as compared with a median of 1,067 cases for the corresponding 
period in the preceding 5 years (1943-47). In the South Atlantic and Mountain sections the incidence 
was somewhat above normal, but in all other sections the number of cases was relatively low. 
For the country as a whole the current incidence was the lowest in the 20 years for which data 
are available in this form. 

Measles.—For the current 4-week period there were 83,160 cases of measles reported. The number 
was more than 3 times that reported for the corresponding period in 1947, but it was slightly below 
the median for the preceding 5 years. The disease was most prevalent in the East North Central and 
West South Central sections; in the former section the number of cases (29,760) was 2.1 times 
the 1943-47 median and in the latter section the number of cases (8,364) was 1.5 times the normal 
seasonal median. A slight increase was reported from the Pacific section but in the other 6 sections 
the incidence was considerably below the expected seasonal incidence. 

Meningococcus meningitis—The incidence of meningococcus meningitis (352 cases) was the 
lowest reported for this period since 1942 when 329 cases were reported for the corresponding 4 
weeks. The New England, South Atlantic, and Pacific sections reported more cases than occurred 
during the same weeks in 1947, but the incidence in all sections was considerably below the median 
for the preceding 5 years. However, since the 1943-47 median fell within an epidemic period of this 
disease a better comparison is with the average incidence for nonepidemic years which is approxi- 
mately 300 cases. 

Poliomyelitis —The number of cases (110) of poliomyelitis reported during the 4 weeks ended 
March 27 compared very favorably with the median for the preceding 5 years (112 cases). The 
median for this disease also falls within an epidemic period and, while the current incidence is 
about the same as the median, the number of cases is still higher than the average of 80 cases for 
nonepidemic years. While the numbers of cases were not large in the West North Central and 
Mountain sections (16 and 15, respectively) they were more than twice the medians for those 
sections. Minor increases were reported from 3 other sections and in the other 4 sections the incidence 
was lower than the median. 

Scarlet fever —The incidence of scarlet fever continued at a relatively low level, the current inci- 
dence (10,546 cases) being about 85% of the 1947 incidence for the corresponding period and 61% 
of the median for the preceding 5 years. While each section of the country has shared in the favor- 
able situation for this disease that now exists, the greatest declines from the normal incidence during 
this particular 4-week period occurred in the New England, South Atlantic, and Mountain sections. 
Since 1944 this disease has been on the downward swing of a long-term cycle and for the current 4- 
week period the incidence was the lowest on record. 

Smallpox.—Eight cases of smallpox were reported during the 4 weeks ended March 27, as com- 
pared with 19 in 1947 and a median for the preceding 5 years of 39 cases. These cases occurred 
in Kansas and one each in Minnesota, North Dakota, North Carolina, Georgia, and Oklahoma. The 
number of cases was the lowest on record for these same weeks. 

Typhoid and paratyphoid fever—For these diseases the incidence (166 cases) during the 4 weeks 
ended March 27 was the lowest for a corresponding period in the 20 years for which these data 
are available. A few more cases than might be expected occurred in the West North Central and West 
South Central sections, but in other sections the incidence was about equal to or lower than the 
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seasonal expectancy. The greatest declines were reported from the North Atlantic and East North 
Central sections. 

Whooping cough—The incidence of this disease was also relatively low, the 9,485 cases 
reported being less than 90% of the median for the preceding 5 years. Of the 9 geographic sections, 
4 reported an increase over the normal seasonal median and in 5 sections the incidence was lower 
than the expectancy. The greatest increase in cases was reported from the West South Central sections 
and the greatest decline occurred in the Middle Atlantic section. 


Mortality, All Causes 


For the 4 weeks ended March 27 there were 39,201 deaths from all causes reported to the National 
Office of Vital Statistics by 93 large cities. The median number of deaths for the corresponding 
period in the years 1945-47 was 38,583. The number of deaths was higher than the preceding 
3-year median in each week of the current 4 weeks except the first one and for the 4 wecks the 
number was 1.6% above the median. 


NEWS AND ANNOUNCEMENTS 


The III Interamerican Cardiological Congress will be held in Chicago, Ill., U.S.A. at the Michael 
Reese Hospital and at the Stevens Hotel on June 13 to 17 inclusive. This Congress is under the 
auspices of the Interamerican Society of Cardiology and the National Heart Associations of the 
Western Hemisphere. Dr. Louis H. Katz, Chicago, is president. Inquiries for information and 
registration should be made to the Secretary-Treasurer, Dr. Richard Langsdorf, 29th St. and Ellis 
Ave., Chicago 16, Ill. 


* * ES 


The American Board of Pediatrics announces the appointment of Dr. John McK. Mitchell, 6 
Cushman Rd., Rosemount, Pa., as Executive Secretary effective May 1, 1948. After that date all 
official communications should be addressed to Dr. Mitchell. 





BOOK REVIEWS 


THE PSYCHOANALYTIC STUDY OF THE CHILD, Vol. II, $7.50, 424 pages, International 
Universities Press, New York 11, 1946. 


A group of leading psychoanalysts representing psychiatry, psychology, social work and educa- 
tion have contributed to this second volume in the study of the child. The book deals with a variety 
of aspects of the child’s life and includes essays on personality development, healthy and deviant 
behavior, learning and reading disabilities, neurotic symptom formation, problems of psychoses in 
children and the history of child psychiatry. Although written particularly for workers in psychiatry 
and related fields, the papers contain a wealth of material which should be of value to the pediatrician. 
Unfortunately, a busy practitioner will not have the time nor the patience to study intently the 
material presented here. Although some of the compositions are fairly easy to understand, many 
of them will need to be translated and interpreted to the pediatrician. The beginner will not find 
here the first lesson in understanding psychoanalysis; for this he needs to go instead to the writings 
of Freud, himself, who wrote more directly and more simply than many of the contributors to 
this collection. Among the papers in this book to be singled out for special attention by the 
pediatrician is that by Anna Freud on the study of infantile feeding disturbances and one by 
Phyllis Blanchard on reading disabilities. These are recommended not only for their simplicity in 
writing but for their teaching value as well. 

MILTON J. E. SENN 


CHILD OFFENDERS, Harriet L. Goldberg, LL.B., Ph.D., $4.00, 215 pages, Grune and 
Stratton, New York 16, 1948. 


In this book juvenile delinquency is appraised by a lawyer not in legal terms nor in concepts 
of criminal nor moral codes, but in terms of illness, and physical and psychologic symptoms of 
dysfunction are described. Individual chapters of the book are given over to descriptions of character 
types, with numerous case reports about the mentally retarded, emotionally unstable, neurotic, 
physically ill and socially handicapped child. The development of deviant behavior in these indi- 
viduals is illustrated. Habitual truancy from school is listed as an important early manifestation, and 
it is emphasized that this should serve as a danger signal to teachers and other school personnel 
including physicians and nurses. Study of the child truant and his life situation should be made as 
soon as possible so that early remedial assistance may be provided. In the last chapter methods are 
described for concerted action on the part of many persons to deal more understandingly with the 
child offender and to provide more adequate treatment. 

This book should be read carefully by any pediatrician working with schools, courts, and social 
agencies dealing with delinquents. It may be read with benefit by all physicians dealing with children 
although for full usefulness, it should be studied unhurriedly. 

MILTON J. E. SENN 


PHYSIOLOGY OF MAN IN THE Desert, E. F. Adolph and associates, $6.50, 357 pages, 
Interscience Publishers, New York 3 and London, 1947. 


No one can read this book without gaining valuable knowledge concerning water metabolism. 
Adolph and ten associates summarize studies made for an Army contract on adaptation to the desert. 
The book is not written solely for physiologists but also for physicians and intelligent Army officers 
who have to use this knowledge. Since Adolph is one of the foremost physiologists working in this 
field, the book is authoritative. The style is clear and the index and arrangement of material permits 
ready reference. 

The chief factor in the adaptation to a desert climate is dissipation of heat by evaporation of 
water. Heat is added from metabolism, from air warmer than the skin, and from radiant energy. 
The authors analyze how these factors increase sweat and the requirement for water. They show 
that voluntary water intake is never wasted since the intake tends to be a little short of that necessary 
to replace the losses until rest and food are available. The sweating is an obligate expenditure of 
water, which is independent of the body water content until body water is seriously depleted. The 
symptomatology of exhaustion on the desert is described and shown to be associated with loss of 
water equivalent to about 8% of the body weight. 
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The authors give little information on electrolye losses in sweat, apparently because abundant 
salt was available in the soldiers’ diet and salt deficit was seldom encountered. 
DANIEL C. Darrow 


PARENTERAL ALIMENTATION IN SURGERY, Robert Elman, M.D., $4.50, 304 pages, Paul B, 
Hoeber, Inc., Medical Book Department of Harper & Brothers, New York 16, 1947, 


The author of this monograph which was awarded the quinquennial Samuel D. Gross prize of 
the Philadelphia Academy of Surgery for 1945 has for many years been interested in the problems 
of protein metabolism and has contributed extensively to the literature. He presents in this volume 
an excellent survey and analysis of the progress of the parenteral method of supplying the nutritional 
requirements of the body not only for maintenance but also for meeting acute deficits. Each of the 
six nutritional substances—water, salts (electrolytes), protein, carbohydrate, fat and vitamins—is 
described separately, but their vital interdependence is emphasized. Brief historic surveys in the 
introduction, and preceding the detailed discussion in several of the chapters are full of interesting 
items. 

In the discussion of the six nutritional substances complicated biochemical formulae and te. 
actions are avoided, the basic units of each being described simply and clearly. Because of the author's 
interest and experience the title and much of the text refer specifically to surgery but the treatment 
of the subject matter is so broad that much of it may be applied to medical conditions, and in some 
places there is direct reference to the variations necessary in pediatrics. 

Mention is made of the rectal and interstitial routes of supplying water and the basic food 
substances but intravenous administration is given primary consideration because of the rapidity of 
effect and the accurate control of the amount and character of the nutritional elements given. 

The chapter on general indications and methods of administering fluids is concise and clear, 
dealing with concentrations, rates of flow, advantages and disadvantages, untoward reactions, and 
general physical effects. 

The requirements for water and electrolytes, for energy, for vitamins and for proteins are dis- 
cussed in separate chapters in welcome detail. Among the many subjects treated may be mentioned 
the following: dehydration and overhydration (edema), danger of excess salt intake, symptoms of 
salt deficiency, acid-base balance, alkalosis and acidosis, dangers of prolonged gastric or duodenal 
suction, proportionally great water requirements in infants and children, metabolism of carbo- 
hydrates and fats, caloric requirements, optimum strengths of solutions, vitamin deficiency following 
surgery, necessity of vitamin determinations, metabolism of protein, types and distribution of body 
proteins, hypoproteinemia, amino acids and plasma protein, plasma and blood transfusions for 
surgical patients, and maintenance and deficiency requirements for protein. 

The second portion of the book is devoted to the clinical application of the principles previousiy 
discussed with particular reference to protein and the amino acids. Clinical observations and laboratory 
tests are correlated with case histories and graphs showing the association of many of the commonly 
observed serious symptoms with acute or chronic protein deficiency. Such symptoms occur in severe 
burns, intestinal obstruction, peritonitis and surgical shock, and include suppression of urine and 
abdominal distention. Faulty healing of incisions, low resistance to infection, edema and impaired 
liver function will often respond to plasma therapy. The chapter on plasma transfusions discusses the 
preparation of plasma and serum, reactions, comparison of plasma and blood transfusions, nitrogen 
balance, and the limitations of plasma therapy. The discussion of the amino acids is comprehensive 
and circumspect giving the indications for intravenous use and the status of experimental and 
clinical studies up to the date of publication. 

As concluding chapters the author has set forth his experience in the practical application of 
parenteral alimentation, outlined a comprehensive program, and summarized his critical analysis of 
clinical results. There is an unusually comprehensive bibliography and the appendix contains a suc- 
cinct chronology of the development of parenteral alimentation, giving 31 dates from 1616 to 1940. 
The coverage of the subject extends to 1946, and the author forecasts some of the developments 
which have since appeared in the current literature. 

Th format is excellent. The use of headings, sub-headings, italics and good paragraphing make 
for ease and comfort in reading. ‘ 

This book should be available for ready reference by everyone interested in parenteral alimentation 
whether the application be surgical, medical, or for research. 

HERBERT E. COE 
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BoNE AND BONES, Fundamentals of Bone Biology, Joseph P. Weinmann, M.D. and 
Harry Sicher, M.D. $10.00, 464 pages, 289 illustrations. The C. V. Mosby Co., St. 
Louis 3, 1947. 


At the time of the publication of this volume both authors were working in schools of dentistry ; 
according to their prefatory statement, the senior writer is a pathologist and the junior an anatomist. 
These facts may account for the excellence of the portions of the book which are devoted to the 
architectural and developmental features of bone and the relative poverty of the parts which deal 
with the clinical aspects of disorders of the skeleton. 

It is at once apparent that, while the authors’ experience is chiefly of the maxilla and mandible, 
they are able to extrapolate this experience to the interpretation of normal and abnormal bone 
biology in other parts of the skeleton. The interpretation is more anatomic than physiologic and 
lacks a detailed discussion of the chemical aspects of osteogenesis and of skeletal homeostasis but with 
these reservations, the nonclinical portions of the treatise are good. 

The manner in which diseases of the skeleton are handled is less satisfactory. One gains the im- 
pression that the writers have summarized medical literature rather than their own experience. 
For this reason the sections of the book which deal with clinical matters are less authoritative than 
might be hoped for, contain substantial omissions and a number of inaccuracies. For example, it is 
stated that “in idiopathic hypoparathyroidism, osteosclerosis can be ascertained roentgenographically.” 
This implies that increased roentgen density of bone is a distinctive feature of the disorder. As far 
as the reviewer knows it has been reliably reported in only one case; certainly idiopathic hypo- 
parathyroidism does not commonly produce roentgen changes in children. 

The format is attractive and the illustrations are, for the most part, well chosen and executed. 
However, as is so often the case with American publications, the reproductions of the roentgenograms 
leave much to be desired. The bibliography 1s particularly ample and well arranged. 

DONOVAN J. McCCUNE 





EDITORIAL 


THE ROUTINE USE OF SEDATIVES IN INFANT FEEDING 


N FEBRUARY 24, 1948, Dr. Stewart H. Clifford, Chairman of the Committee on 
Care of the Fetus and Newborn of the American Academy of Pediatrics, wrote me 
a letter as follows: 

“On Ocober 15, 1947, . . . Health Officer, Department of Health, . . . Washington, 
wrote to the American Academy of Pediatrics through Dr. Grulee as follows: ‘Thank 
you for your opinion regarding the use of phenobarbital in the baby’s feeding. As we 
gather more word of mouth information, it would seem that this is a common practice 
among certain physicians in this community, and is not based on individual problems 
but is established as a routine procedure.’ 

“At Dr. Grulee’s suggestion Dr. . . . wrote to me on October 23, 1947, as follows: 
‘Dr. Grulee, Secretary-Treasurer of the American Academy of Pediatrics, has suggested 
that we refer our question regarding infant sleeping habits to you. We are interested 
also in knowing your reaction to the practice of giving phenobarbital routinely to pro- 
mote sleep of infants under the care of certain physicians in our community. This prac- 
tice was rather a shock to me, but find it has been a practice for perhaps as long as ten 
years. Phenobarbital and smothering in the crib might possibly be related. We haven't 
investigated this angle.’ 

“On January 27, 1948, I had a four month old baby referred to me by Dr. . . . of 
California, a certified pediatrician. This patient at the age of four months weighed 11 
pounds 8 ounces. The infant was brought in with no specific complaint, merely for a 
check-up and regulation of feeding. The mother’s story revealed the fact that pheno- 
barbital had been given every day since return from the hospital as follows: two Y/4 grain 
phenobarbital tablets in the first feeding at 8 A.M., one 14 grain tablet in the second 
feeding at 12 noon, one in the third at 5 P.M. and two in the fourth feeding at 9 P.M. 

“I expressed surprise at this long-continued use of phenobarbital but the mother as- 
sured me with great calm that it was a very wonderful thing to give the baby and her 
first child, now two years of age, had received a similar dose for the entire first year 
of its life. 

“I have subsequently written to Dr. . . . and have received confirmation from him 
as to the dosage. 

“In discussing the use of phenobarbital both in Dallas and with the local group here, 
many seemed to feel that your teaching regarding the crying of babies was primarily 
responsible. I am sure that all of us agree that under certain rare and usually abnormal 
conditions a sedative is definitely indicated but I doubt if you ever dreamed that any- 
thing you said would be construed to making phenobarbital a part of the normal formula 
of a healthy baby, to be given routinely to all babies in the community for a matter of 
a year. 

“I am sure that you will be as shocked as we all were to hear of this practice and in 
view of your studies on the crying of babies, it would seem that a word from you re- 
garding this practice would go much further than from any of the rest of us in correct- 
ing this situation. | 

“It was my definite impression that the four month old baby who had had 114 grains 
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of phenobarbital per day since birth was definitely under the influence of the drug when 
I examined it. This would only seem reasonable since it would be equivalent to 2214 
grains per day for a 150 pound adult. 

“J will be most anxious to hear your reaction to this procedure that apparently is quite 
common practice on the Pacific Coast.” 

I made the following reply to this letter on February 27, 1948. 

“Your letter of February 24th disturbed me a great deal, although it didn’t surprise 
me, and the situation is not confined to the Pacific coast by any means. Several years 
ago a patient of mine visiting Cincinnati came back to me and said that she had noticed 
that I did not feed phenobarbital to babies. She said that everybody in Cincinnati did. 
So it has been going on for some time. 

“IT thoroughly agree with you that it is not i a lazy habit for the pediatrician to 
get into, but possibly harmful to the babies. 

“I cannot imagine how anything that I have ever said about crying babies could lead 
to this sort of practice, although I suppose my statement that severe cases of colic under 
three months required medical care might be so interpreted. 

“If you think it is worthwhile, I will be glad to write an editorial in the new journal 
on the subject. 

“It is my opinion that the people who use this drug may produce crying in quite a lot 
of babies, because phenobarbital does not sedate some of them but definitely makes 
them irritable. 

“As a matter of fact, I am quite pleased that you are surprised at this practice, because 
it means that in ‘the effete East’ it has not yet penetrated.” 

In transmitting these letters to the editorial pages of PEDIATRICS no more should 
be said, but I cannot refrain from adding several paragraphs. 

Obviously, the practicing pediatrician has a perfect right to prescribe any drug he 
sees fit for his little patients, sick or well. The author enters the picture only at the point 


‘where he is quoted as the source of the debatable practice or when it is assumed that 


anything he has said or written favors or suggests it. It, therefore, seems right and proper for 
me to state my position in regard to the use of barbiturates or other sedatives in early 
infancy in terms which are unmistakable. 

I have never used or suggested the use of any sedative in the routine care of in- 
fants of any age. In fact, I would consider such use not only unscientific, but dangerous. 

I cannot understand why the work by my colleagues and me in the investigation of 
the causes of the neonatal crying should lead anyone to think that I would ignore the causes 
which we labored to demonstrate, and advocate the blanket use of sedatives. 

On the other hand, it is equally clear to me that babies do have discomfort in their 
early weeks which we are, as yet, because of the limited state of our knowledge, unable 
to ameliorate in any way other than with antispasmodics and sedatives. In such selected 
cases I believe the use of drugs not only permissible but indicated. 

I sincerely hope this comment makes clear my previous and continuing opinion and 
practice concerning the use of barbiturates and other sedatives in early infancy. 

C. ANDERSON ALDRICH, M.D. 





“THIS BOOK GETS 
DOWN TO CASES” 


The American Journal of the Digestive Diseases reports: “The author is 
careful to avoid the blurred edges of this vast subject and to write about 
nothing except what has been thoroughly proved.” What kind of tissue 
changes (and altered physiology) occur when each of the 40 substances which 
are generally admitted to be nutritionally essential is deficient in the diet 
is shown. No cases of multiple deficiency are dealt with. The author attacks 
the problem from the angle of pathological anatomy, dealing with each kind 
of tissue in the body and describing how each is specifically affected by single- 
substance deficiencies. A comparatively small fraction of the work deals with 
the human merely because apart from the well known deficiencies which are 
met with in man, there are few single substance deficiencies which have been 
proved and, fortunately for man, there are many deficiencies which could 
scarcely occur in man under ordinary conditions, or even under the most 
carefully “rigged” experimental diet. 


A READY REFERENCE 
FOR PEDIATRICIANS 


a 
& 


This book should be used by all physicians seeking sound knowledge in a field 
all too confusing and discouraging, and will unquestionably provide a work 
of ready reference for nutritionists themselves. 


Published: 1948 310 pages $6.75 
110 illustrations 
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